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' .
Introduction'

This publication has been made available by the

National Science Teachers Association to provide

district safety officers, school principals, science de-
partment chairpersons, and especially ‘secondary
school seience teachers with a source they may refer
to for suggested practices to insure a safe environ-
ment in all science related activities.
" Safety in the Secondary Science Classroom 15 an
extensive publication providing information about
the Occupational Safety and Health Administration.
first aid, general and specific instruction to teachers
and students in biology, chemistry, physics. and life/
physicai Science classes, and safe practices to follow
for extra curricular activities. We encourage all
teachers to become familiar with all ections of thi
manual, a5 many activities involve equipment and
procedures from the other science disciplines.
Science is 2 discipline and to'be meaningful to the
secondary science student, there must be activities
complementmg the cognitive knowledge acquired.
Activites include everything from taking field trips.
observing demonstrations, conducting laboratory in-

ERIC

vestigations, to working independently un a science
project, These activities, conducted safeiy, enhance
the goals of science education that include attain-
ing manipulative and communication skill, rational

thinking processcs, and scientific attitudes. The st

ence faboratory is where most of thesc activities will

- be conducted by the student. Therefore, the empha-

sis of this publication is on safety in the science
classroom. ;

A major consideration for anyone oﬁe g a 8l
ence program in the secondary school i sedety.
When teachers are aware of potential hazards and .

“have given their students instructions and skills to

avoid needless accndents, personal injury and equip:
meat damage can be kepttoaminimum,

This publication is a compilation of recommended
practices ir. the area of science taken from many rec-
ognized sources throvghout academia and industry.
A separate page of acknowledgements has been-pre.
nared 1o indicate where much of this material was’
obtained.

No publication could be prepared to lst safe prac-



tices for science in every situation. Proper planning,

prudent foresight, and care must be continuously
exercised by the classroom teacher and studghts to

help them cope with situations'as they arise. It s the
purpose of this puﬁlicatio‘n to recommend safe?uards

0 as to ofter safe science instruction. The sugges-

tions and precautions indicated ar2 designed to facik
tate rather than to inhibit good science actvites.

 The information contained herein is correct to the
best of oy knowledge. The National Science Teach-
ers Association is not attempting to establish uni-
versal laws, regulations or rules. The information

¢

shouid not be read as legal requirements, but as sug-

" gestions and recommendations for the establishment -

of a safety base upon which to build, Safety sugges-
tions made should be considered in conjunction with

 appropriate codes, standards, regulations, and fed-

eral, state and local requirements that may preval,
Of course, knowledge of the science course to be
taught, expericnce in conducting all the activities,
and good common sense on: the pat of the teacher
will avoid most situations where harm may come to |
the students,
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The district safety officer, school principal, and

‘science department chairperson share the esponsi-
bility for insuring that adequate precautionsaretaken

to-provide for &-safe and healthful working environ-
ment for the scieace teacher and the students enrolled
ipscienceclasses. -+

A safe working enviroament often begins vith the
physical construction of the building site or the re-

modeling that may have been done to existing science

facilities, The following are suggestions to follow in
order to provide proper physical facilites for 2 safe
science laboratory.

. Safety Oficee/ Princpa Responsibiiie

| SChdbl.Safelv Responsibiiies

2, Work space should be adequate to permit the
| pgper conduct of experiments, How much
 space this s depends upon such vatiables as”
the nature of the course, whether or not the
Jaboratory i used also for classroom discus-
sion, and how much the science program -
phasizes individualized instruction. As a rea
sonable rleof thamb, NSTA recommends thet -
there be a niinimum of 45 square feet (5.5
 square meters) of space per student f the room
i 2 combination classroom-laboratory, and a.
" minimum of 39 square feet (4 square meters)
per student if the space is strictly for labora-
-tory. (Conditions for Good Science Teaching
inSecondary Schools NSTA, 1970).

- 1, Provide adequate ightingand heating. For rea-
" sons of work eficieticy and safety, laboratories
-« should have lighting which takes into account
 the vaziances in working conditions common
 to.cience laboratories. While 100 foot-candles
o diffused light may be adequate for most it
uations, certain aspects of cloe work may re-
.- quire more, Light switches and thermostats
"~ ;should be n proper working condition

3. Every science laboratory must have two unob-
structed exits remote from each other. These
should open into & main passage or to the out-
side‘of the building, not into a supply room, of

" fice, or other intermediary space. In order to
ingure quick egress it should not be possibie to
lock the doors from the inside.

4. Laboratory table tops should be constructed of

|

".
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: neneomb.ustfbl‘e material.' Wood furnishings
. - should be treated to reduce combustibility. All

L

~ furnishings should be sturdy and have rounded ‘

. corners and edges.

5 Master shut-offs should be proviced for gas,

" water, electricity and any other scrvices that

~ might involve danger should zn accident oc-

: 5 Electrical outlets must be grounded accordmo.

'_ 7 A properly sized fume kood and/or exhaust

- pagel9.)
10, A safety shower m areas where hazardous |

Wilg Master shut-offs should be well marker‘

- andeasilyaccessible,
 tolocal or State electrical code.

.. fans should be proviced for removal of toxic

§ " and or nerious fumes, |
-§. Adequate space for storage of chemrcals and

supplies should be provided. (See “Storage”
pagedl) .

9, Fire extinguishers based on the type of ﬁre an-
tictpated should be p;evrded and routinely in-

- spected. (See “Fire Prevention and Control”

v

chemicals are used should be provided and

properly maintained, Water flow should be suf-

fictent to di]ute material t0 a safe level in fif-
. teenseconds.

11, A face and ey shower :ﬁrould be availablein

aIl]aboratorres

12, Prompt action should be taken to correct any- -
unsafe or hazardous conditions or practices.

I3. All physical facilities should be inspected reg
ularly for unsafe conditions or safety vro
tions. -

B. Departmen‘Chmrperson Responsibihtree |

L Periodically, but not less than quarterly, |
through departmental conterences starting at
the beginning of each term, make all science
teachers and laboratory assistants aware of the °
hazards in science 1nstruction and stress the
seriousness of accidents caused by carelessness,
unsafe practices; and- the use of Improper
equipment.

E) Notify the principal in writing (m amfarmng 3
copy for your file) of any hazards such as:

a. Defective gas connections and fixtures, elec-
trical outlets, apparatus, and connections.

b, Defective seats that may cause injury.
¢. Inadequate or defective storage cabinets. .

~ d.Defective or lack of face and eye showers

fire blankets, fire extinguishers, fire pais,

. anisand,

3. Insure that a First Aid kit is in each science

~ laboratory and preparation room and else- -
where as needed. One copy of the Red Cross

 book Standard First Aid and Personal Safety

Y.



o gt i each Flrst Al kit (See

“First Aic” page 15.) A
$. Inspect First Aid cabinets to insure that they

are fully stocked and that fre exiinguishersare

- cperational at the beginning of each term.

5. Make certain that combustibie and dangerous
materials are kept securely locked in an ap-
provide safety cabinet, Acids should be stored

| mépproved cabinets or closets, off the fioor

 andbelow one’s height. Students should not
have access to sach cabinets, storerooms, or

- closetsin stockrooms.

6. Inspect hardware and equipment and maintain
records of the ates and ﬁndmgs of such -
- spections.

7. Instruct the laboratory assistant or teacher to
rehearse the actual procedures of each labora-
tory experiment or demonstration prior to the
class session.to see that all materials and appa-
ratus work properly and that-safety pfecau-
tions are adequate.

8. See that teachers remove or regroup accurmu-
" lated materials that are safety or health haz-

* ards, This applies to preparation and storage

“rooms-as well as to classrooms. Ac‘eumulations
of glassware and chemicals on demonstrations

" tables, of exhibits or projects that overload

shelves, or miscellaneous items stored on win-

terms of the course they are taking,

i ‘ . A P
. v \
 dowsills: are some exdmples of eondmons that

should e corrected. 2
9, Metal or earthware waste ]ars should be pro-
vided ia every classroom and laboratorv where
science experiments are performed |
10, Teachers not qualmed to teach science ShOle

ot be assigned to science classes.

C. Science Teacher Resporsibities

Each sience teacher should instruct thelr students
in proper safety procecures, both in general and m
A set of safety
rules should be available to students and be posted in

several places around the science room. These rules

should be discussed frequently with the students,

These rules might include many of the suggestions
made in sections of this publication,and certainly in-
structions regarding eye and face protection, fire haz--
ards, the use of fire extinguishers and blaakets, the -
proper use of fume hoods, the care and handling of -
lahoratory animals, and the handling of radioactive
méterials., ,

The mere posing of safety guidelines and proce
dures has been held by the courts to be, in itself, -
sufficient instraction in providing proper safety pro-

~ cedures in the science classroom, but it should be

done anyway. In order to demonstrate that reason-
able care has been taken the science teacher must -



reming the students of the hazards and proper safety-  prior toengaging in laboratory activities on a regular
procedures at the beginning of each class session  basis. A Student Safety Contract, suitable for dupl
where there may be an element of danger. cation, is also available in the appendix and provides
-7 Sections of this publication have been prepared to a focal point for students to discuss safety in the lab
serve as & guide for teachers for preparing safety in-  oratory and follow proper safety procedures. Al or -
structions for students in biology/life science, chém-  any part of this publication may be duplicate¢ by
istry, and physics/physical science. All or part of 2~ teachers for use in their classoom.

specific section should oe reviewed with the students ‘

1§

. \‘1 ! (
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- Suggestions fora Safe Scietke Program

- Accidents do not just happen—they are caused; Ii
the potentiai cause can be detected and eliminated,
~ accidents will not occur, Accidents in the science
classroom are often caused by the lack of a proper
educational safety program, improper supervision of
.students (possibly aggravated by excessive class
size), faulty laboratory techmques and poor houge-

keeping programs,  * .

; Types of Accidents and [njuries

In teaching science, personnel may be involved 1 i
any of the three general classes of accidents.

1. Burns, Burns may be caused by fire, chenicals,

~ hot vapors, electricity, etc. The seriousness of

the burn will vary with the temperature, the

-concentration and tvpe of chemical, degree of

body exposure, part of the body mvolved, du-

. ration of exposure, and other factors,
2. Injuries, Irjuries include those caused by ex-

plosions, electric shock, falling objects, broken |

glass, etc.

" 3. Poisons, Poisoning involves aay toxic efiet -
==~ produced by infalation of fumes, ingestion of

o

AN

 chemicals, contact with certain plants, expo-
sure t0 excess radloactmty, bites of animals,
efe.

To avoid accxdents and injuries in the science -
classroom, both teachers and students should hwd
the following safety suggestions.

The teachers should be aware that:

1. Tt is the initial responsibility of teachers to pre-
vent accidents and assure that the laboratory
isassafeaspossible,

2. Laboratory safety should be taught contmu |
| ously Safety rules should be posted in a con-

¢ spicuous placemthe laboratory.

3, Teachers should demonstrite where possible

“and instruct students on ne¢essary safety pro-
. cedures immediately before beginning labora"

tory work. ~
4, Teachers are responsible for following pre-

scribed accident procedures 1f a Ijiry or ac-
cidentoccurs, "

5. In case of an emergency, the prompt and calm

handling of an emergency situation i impera-
- tiveif panicistobeavoided.



6. Teachers should receive certrﬁcatron from the

- American Nationa! Red Cross in First Aid.

7. Teachers should notify those ia authority of
. the existence or development of any hazard

-~ thatcomes to their attention.
8, When using flammable volatile liquids, such
as aloohol, in a demonstration expenment care

must be taken that all ignition sources are Te-

moved fromthe classroom.

9, Demonstrations nvolving explosive mixtures
miust be so arranged as o shield both pupils
and teachers from the results of the explosion.

Even when therz s no likelihood of an explo-
sion, pupils should be asked to evacuate seats

directly in front of the demonstration table

whenever there s any possibility of injy to

them by the spattering of  chemical; an over-
~ turned burner, inhalation of fumes, etc.
10. Class conditions for lighting, ventilation, heat-

ing, and orderliness should be controlled by

the teacher. |

11, Readily accessible spill packages for cleaning
-~ spills and metal containers for the disposal of
 broken glass should be availzble.

12. The floor should be kept free of equipment, ...

t
+

| ledoe or restraining wire 0 prevent slrppmg or.
shdmg of bottles or glassware,

14, Teachers should know the location of and how
to shut off utilities, Label and/or color code

. all magter shut-offs clearly. "

15. Ventilation hood escape outlets and fans
should be checked penodrcally t0 assure prop-
er operation,

-~ 16. All poisons and dangerous reactants shourd be

lockedwhennot beingused.

17. Teachers should know th location and proper
operation of fire extinguishers. - |

18. Sand, fire blanket, vermiculite, bicarbonate of
- 50da, etc., should be kept on hand for ﬁres and
absorption of spilled reactants, .

19, Safety shower and eye and face shower should

refuse, and spilled materials. Good housekeep- - -

ingis essential to proper safety. -

. 13 Reagent shelves should be equtpped with a tq '

g EC -

be checked daily.

20. A well-supplied First Aid kit should be pro- ;

vided. (See page 17 for suggested contents.)
A chart showing proper treatment for specific
injuries should be prominently posted.
21, Teachers should dispose of dangerous waste:
- chemicals and materials as prescribed by ap-
- propriate standards and the laws for your com- -
munity. Provide separate waste receptacles for
broken glassand waste paper.
22, Laboratories and storage factlties should be
locked at ! times when not under direct super-

Tk



" visionofresponsible personﬁ..

~ the potential hazards of all the materials, proc-

esses, and equipment that will be in the school

; laboratory |

24, Studens should not have indiscriminate access

o, tothe laboratory stockroom and should never
‘be permitted to study, work, or experiment

., without competent supervision. in the labora-

" tory.

- 23, Al reagent bottles should be prommently and

accurately labeled with labeling materials not

-~ affected by the reagent,

6. Teachers sc: an example for their students. Foi-

low all safety regulations and constantly re-

mind students of hazards.
27, Teachers should guard against poisoning by:

2, Providing adequate ventilation for students
- workihg with volatiie substances.

b. Instructing about the avoidance of the in-
gestion of chemicals. -

. c.'Identifying, pla'nts and animals that may

- causepoisoning by contact or by a bite

~ Q.Setting up safeguards against exposure to
" radioactive substances. .

28 Make accident reports promptly, accurately,

- and complete. (See sample-Accident Report

~ Fom, page 102

| " Thestudent shouid be aware that
.23, You should have a thorough understanding of

1. All accidents shouid be reported to the teacher
- immediately, no matter how minor.,

Only those laboratory activities where nstruc-
tions and permission: have been given by the
teacher should be performed.

3. Only materials and equipment authorized by
your instructor should be used.

4, Written and verbal instructions should be. fol-
lowed carefully,

3. Chemical goggles should be used when work-

ing with dangerous chemicals, hot liquids or
solids, radioactive materials, and other potea-
tial sources of splashes, splls, or spattering,

6. Students should prepare for each laboratory
activity by reading-all instructions before they
come to class. Follow all directions implicitly
and intelligently, Make note of any deviations
announced by your instructor. |

#Labels and equipment instructions should be
read three times before using. Be sure that you
are using the correct items and that you know
howtousethem. -

8. No food, beverage, or smokrng 1§ permrttedm
any science laboratory.

9, Never taste or touch chemicals with the hands

unless specifically instructed to do so.
10. While in the laboratory using sclutions, speci-

-
|
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k .t'ne'hs, e‘quib,ment, or materials;-hands should “
~ be kent away from the face, eyes, and body. -

Gloves should be worn when handling some
 reagents. Hands should be washed thorgughly

with soap at the conclusion of each laboratory ,

period.
11, Students should note the location of the emer-
gency shower, eye and face wash fountain, fire
~ blanket, and fire extinguishers and know Fow
 tousethem, |

12, Students should know the proper ﬁre dnll pro-

cedure,

13. Long sleeves should be rolled up above the
. wrist, Ties, coats, and sweaters should be re-

moved. Long hair should be tied back during

laboratory activity, especially when an o

-~ flameis nearby. (Use hairnets, if necessary.
;\.14 Student appare] should be appropriate for lab-
\, oratory work. Long hanging necklaces, bulky
]ewe]ry, and excessive and bulky clothing
~ shouldnot beworninthe laboratory.
15. Work areasshould be kept clean andidy.
16. Students should always clean, and wipe dry,
- all desks, tables, or laboratory work areas at
- the conclusion of each laboratory activty.
,17 Broken glass should be removed from work

area or floor as soon as possible. Never handle

 broken glasswith your bare hands. Us counter

' '.b

 brush and dustpan and/or wet cotton-wads
held with forceps and dispose in proper con-
Lainers,

18. Al sohd waste should be thrown in separate

" wasté baskets, jars, or other designated recep-
. tacles. Do not discard any solids in the labora-
tory sinks, especially glass items such as tubmg
orcover glasses,

19, Matches should not be thrown into waste pa-
per baskets. A metal container with sand .
should be provided for them. _~

20, Litmus paper, worsJen splints, tcothpicks, etc.
should be disposed of in the same manner as
matches.

21. Gas burners should be lighted only wnh 2
sparker in accordance W1th your teacher’s in- -
structions. |

22, Extreme caution should be exercised when o5
ing a bumer. Keep your head and clothing

- away from the flame and turn off when not in
use, -

23. Do not bring any substance into contact with
- flame; unless specifically instructed to doso, -

24, Only lab manuals and-1ab notebooks are per--

“mitted in the working area. Other books,
purses, and such items should be placed in
your desk or storage area. ~ |

23. Students are mot perm1tted i laboratory stor



" age rooms or teacher work rooms, unless di
- rectly instructed to doso,
26 Upon first entering the laboratory, studenis ae

- ot permitted to touch laboratory eqmpment B

until directed to doso.

2. Any science project or experiment which re-
- quires the use of dangerous ‘drugs or chemicals
Wthh are caustic or poisonous, must be ap-
~ proved-by the teacher in accordance with
school pohcles

R

28. Always twist, never push glass tubing into
- stopper holes. Lubricate stopper hole and glass:
tubing with water or glycerin to insert easiy.
Always use glass tubing with fire polished ends,
29. Students should be alert and proceed with cau-
" tionat all timesin the science laboratory. Take -
.~ care not to bump another student and remain
in your lab station while performing an experi-
ment. An unattended experiment can produce
anaccident.



. TheDOccupationel SaIety' and Health Act of 1970 -

‘established two agencies, one of which has issued 2
wide range of safety and health standards and has the
-authority for enforcement, |

During its first two years, OSHA was obliged to
1ssue many regulations quickly. As a result, it seldom
went through the lengthy procedure of drafting its
own rules. Instead, it adonted many voluntary “con-
sensus standards” previously developed by such
‘groups as the American National Standards Ingtitute,

National Fire Protection Association, Compressed -

Gas Association, American Conference of Covern-

mental Industrial Hygienists, and American Society .

for Testing and Materials,

Tn more recent years, OSHA hes drawn up many
of its regulations on its own, often based cn recom-
mendations forwarded by the National Institute for
Oceupational Safety. and Health (NIOSH). This

practice s expected to become more and more the

norm in the future,

{OSHA and the States | j

Federal OSHA regulations apply only to those
states which do not have their own OSHA-aoproved

C4

Y |
plans for protecting safety and health. In states with
OSHA-approved plans, the safety and health rules

" are enforced by state OSHA officials rather than by
~ federal compliance officers. To be OSHA-approved,

a state safety program does not have to be identical to
OSHA's program, It must, however, be “at least as

- effective as” the federal OSHA srogram.

As of early 1977, twentythree states had -an
OSHA-approved olan that enables them to .ot and
enforce their own safety and health regulations.
These plans regulate employers in both private orga-
nizations (such as companies and private univers-
ties) and state organizations (such as state"univer-

sities, hospitals, and laboratories). Teachers who are

interested in determining whether there is a plan in
their state and what provisions are required, should
contact their district safety officer, or phone a reglonal
or area office of OSHA.

In the remaining twenty-seven states (along with
six other jurisdictions, such s the District of Colum-
bia, Puerto Rico, and the Virgin Islands), federal
OSHA regulations contrs| the safety and health prace-
tices of al private organizations. Each of these states,

78 B o
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however, enforces its own rules governing state and
local organizations (including school systerns).

Tnspection of Workplaces , '
- OSHA has an expanding staff of comphance of-

ficers who inspect work sites to see whether they meet
the agency’s safety and health standards. Almost al-
ways, these inspection are made without advance
notice, However, advance notice may have to be
given i, for example, there is an employee complaint
aboutapossibly hazardous condition that occurs dur-
ing certam phases of an operation. An OSHA spokes-
man bas tated: “Tn about 90 percent of th cases, we
have inspected facilities without prior notice because
we want to see the conditions as they usually are and
not cleaned up for our benefit.”

During an OSHA inspection, the agency's ofigials
normally are accompanied by both an employer rep-
resentative and an employee representative. The
OSHA compliance officer makes note on all alleged
‘violations. Later, the employer may receive a Citation
Jisting all alleged violations and the proposed pen-

alties.
‘The employer is also informed as to the time he is

o _
allowed to correct the cited violations. Scme may be
readly corrected, such as obstructed aisles; un-

 mounted fire cxtinguishers, or unsecured compressed

gas cyclinders. Others may have to be corrected im-
mediately because they constitute  serious imminent
danger In the case of other violations, such a6 those
requiring the installation of a stairwell or the pur-

chase of hard: 10-9et equipment, the employer may
have as much as a year to correct a deficiency, how-

ever temporary protective measures must be”pro-
vided. Later OSHA officials reinspect the workplace

1o make sure violations have been corrected within

the specified time,

- Ttis recommended that teachers be aware of this

federal act that was passed to provide health and
safety standards primarily for private industry. Many
states that have a state plan approved have extended
these standards to include public agencies, which in-

“clude the schools. Questions that may be raised re-

garding a particular safety practice should be referred
to one of the ten regional or 121 area offices of
OSHA.
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Fxrst Aid is the 1mmcd1ate care given to a person

who has been injured of has been suddenty taken ill.

Tts purpose is to protect rather than treat'and is used
In emergency situations where medical assistance is
notimmediately available.

- Itis the responsibility of each teacher to know how
to proceed in the event a student becomes-ll'or is in-
]ured in the classroom Jaboratory. Al teachers should

receive first aid tramma from the Américan National
Red Cross.

Do'sin FirstAid

-

1. Obtain staff assistance—send for school aurse

. andprincipal.
2. Handle the person as little as possible until the

injury evaluation is complete and moving may
beindicated.

3 Checlc" for difficulties in breathing, Start arti |

 ficial respirationif breathing is absent.

4. Check for presence or absence of bleedmg, and

A

1{51gmﬁcant controlit, -

), Check for presence or absence of shock and

" mmate management, 1f necessary.
N

FirstAid

Dor'tsinFirstAid -
1 Dontpanic remain calm .
2 Don't give liquids (or medicines) to an uncon-
SCious person, - ‘
3. Don't try to arouse an unconscious person. .
4. Don'tincise the skin, break blisters, etc.
~ 5. Don't diagnose.
- 6. Don't give medical advice.
7. Don't reduce dislocations,
8. Don't transport in your priyate car.
9. Don't send a student home before consultmg_

Cparents. /)
How to Proceed in Case of In]ury or Iliness
toaStudent

It is essential to obtain medical aid in every case of
serious njury or illness, in all cases of injury fo the
eye, and whenever in doubt, School employees should
not diagnose, prescribe, treat, or. offer medlcatxon
but may render first aid.

Serious mjury or illness:-

—Do not move patient until extent of mjur s
determmed



B —Callthe school nurse and render first aid.
~ ~—Notify the principa.

; —Notify parent or guardian immediately and |

- arrange for transportation and care.

—If parent or guardian cannot be reached and
student needs immediate health care, notify
the police who should provide an ambuiance
if needed. Have competent person accompany
the student if the parent is not present,

—Complete appropriate accident report. form

(see sample, page 102).

Red Cross First Aid Courses

" Standard First Aid and Personal Safety—designed
for the general public, o prepare people—by pro-
vidif them with knowledge and skills—to meet
the needs of most situations when emergency first

aid is required and medical assistance 15 not ex-
“cessively delfayed. |

Basic First Aig—teaches skills and knowledge crit-

ical to saving life and minimizing the severity of
injuries. Developed on the fifth grade reading com-
prehension level, the course is designed primarily
for use in schools.

Advanced First Aid and Emergency Care—de-
signed for use by persons who are responsible for

giving emergency care 1o the sick and injured. I
- provides the essential information for developing

I6ERIC

DO
<D

the functional first aid capabilities required by po-
licemen, firemen, and other special interest groups.
Science teachers should consider taking this ad-

vanced course.

~ CPR Basic Life Support—Cardiopdlménary Re-

suscitation—CPR training teaches the correct
techniques to provide heartbeat and breathing in.
victims of cardiac arest by means of external
chest compression and mouth-to-mouth* reSuSCi-

_ faton. -
" The American National Red Cross also offérs in-

structor training courses for all of the above first

aid courses. o
First Aid Kits |

First Aic kits can be either purchased or can be as-
sembled f-om improvised materials. All kits, whether

purchased r improvised, are satisfactory if the fol-
lowing points are observed i their selections:

—The kit should be large enough and should have
the proper contents for the place where tis toe
used. , ;

—The contents should be arranged so that the de-

 sired package can be found quickly without un-
packing the entire contents. X

—Material should be wrapped so that unused por-

tions o not become dirty through handling,



’Iypesandsnzcgof‘klts to mest specxﬁc needs should
be seeted and supfid withtems ecommended by
theocatschool board and a consultmg physician. As
8 minimum, each science laboratory ‘should have
htoontaxmng the following tems:

- 2 units—1" adhesive compress
- 2units—2" bandage compress -
" 2units—3" bandage compress
" 2units—4" bandage compress

LanN

 lunit—3"x3" plain gauze pads .
Junits—gauzeroller bandage

| unit—eye dressing packet

$units—plain absorbent gawze—4 sq.yd, -
3 units~plain absorbert gauze—24"x 72"
"4 units~—triangular bandages—40” |
lumt--tourmnuet SCISSOI'S tweezers

" Reference: Standard First Aid and Personal Safety,
The American Natlonal RedCross.



Fire Prevention and Control

\

It 15 the responsibility-of each science teacher to be

prepared to act deliberately and intelligently in the
event of a classroom fire. Your first concern should
beto evacuate the area,
- Many reactions are extremely energetic. Thrs en-
ergy usually takes the form of heat or the mechanical
energy resulting from the production of large volumes
of gaseous products. Combustible materials and po-
tentially explosive substances are present and rou-
tinely used in a classroom setting.

Ttistrportant that both teacher and student know
not only the location of the fire ighting aids available
—the blanket the'extinguishers, and the fire alarm
box—bue also know how to use them.

" The most common causes of laboratory fires are
failure to understand the nature of the supplies or
equipment being dsed; carelessnesr in the handling
of supplies or equipment, horseplay; and permitting

-combustible debris (such as paper towels) to.accum-

ulate.

+ The principal concern in any materials fire is to
immediately move students from the fire area, The
teacher must quicKly determine the immediate and

\

potential danger from the fire. If there is any chance
that the fire tight spread or represent a danger to the
classroom or students, the fire alarm must be sounded.

- Itis the teacher's responsibiliy to know the location
‘of the fire alarm box nearest the classroom. The first

responsibility of teachers is o get students out of the
area.

Another common type of accidental fire in the
science laboratory are those of clothes and hair when
a student leans too close to an open flame. In both
cases, water is the most effective remedy. A fire blan-
ket to smother the fire could also be used. Do not use
a'CO: fire extinguisher on an individual. A CO: blast
could spread the fire and could possibly cause frost-
bite, thereby compounding the burn,

- Incase of explosion, mmediately turn off burners
and other heaters. Stop addition of reagents, assist in
treating victims, and vaate the room. Since toxic
gases may be present, everyone shoula evacuate the

toom -intil it is decontaminated, Injured persons

should be examined and grven first aid for burns,
cuts, and chemicals on the skin and in the eyes as
appropriate and then referred t0 proper medical
treatment '*

%
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- Fire Fighting B

1, Asa general rule, the physical area immediate-
"Iy surrounding a fire should be cooled with an ex-
" tnguisher to prevent the flames from spreading, then

*the base of the blaze extinguished, and finally, the
 scattered remnants of the fire smothered.

.9, The first step in an electrical fire is to pull the
" plug. Use a carbon dioxide extinguisher, since it 1S 2

 nononductor of electrcity. Exercise caution 0

* avoid becoming a part of the circuit by only handling
nsulated material. |
3, There are four general classes of fire and the
use of the proper type of extinguisher for each class
will give the best control, The classfication of fire
here is based on the type of material being consumed.

. (lass A—Fires in wood, textiles, paper, and other

. ordinary combustibles.
This type of fire is extinguished by cooling with

water or 4 solution containing water (loaded steamm)

which wets dows the material and prevents glowing
- embers from rekindling. A general purpose dry
- chemical extinguisher is aso effecive by fusing and
insulating, |

. (lass B~Fires in gasolme, oil, paint, or- other
’ flammable liquids that gasify when heated.
‘Thistype of fire1s extinguished by smothering, thus

Q

shutting offthe air supply. Carbon dioxide, dry chem-
ical, and foam are effective on this type of ire

To use a dry chemical or carbon dioxide extin
guisher, pull the pin, point the nozzle‘at the flame,
and squeeze the handle. Do ot bold the horn of the
carbon dioxide extinguisiier with your hands; use the
handle since the carbon dioxide causes supercooling
of the horn. . o

Touse'a foam extinguisher, ivert the extinguisher
and point the nozzle in such 2 way as o Cause the
foam to float over the firc; do not point the stream at
the fame, This exfinguisher does not have a cut off
valve and must be completelyexpelled. .

(‘lass C—Fires in ive electrical equipment, N
This type of fire is extinguished by using 2 non-

 conductive agent, A carbon dioxide extinguisher

smothers the flame without damaging the equipment.
A dry chemizal extinguisher is also effective. When-
ever possibe the source of power to the burning
equipment should be cut off. “

Class D—This clastfication ihclu:iesﬁre's in com-

- bustible material Suck, a magnesium, titanium, 21

conium, sodium, potassium, and others. A special
extinguisher” powder, unlike regular dry chemical

- and general purpose dry chemical, may be applied

by scoop. Dry sand may also be used to extinguish

2



smaIlClassDﬁres Apply by $C00p. | tmguxshers are now available for mdustry, school
Bc aware that some multipurpose A.B.C. fire ex-  andhome use. '

o



" EyeandFaceProtection

~ The science curriculum involves matiy activities

that present danger from flying particles or objects,

from splattering hot or corrosive substances, or from
damaging radiation. Since the eyes are especially
vulnerable to injury from such hazards, teachers must
take measures to provide eye protection during these
activities. If certain experiments are especially dan-
gerous and adequate protection is not available,
“hands-on” experiments should be eliminated from
the program, and 'eplaced by contro]led demonstra-

tlons orﬁIms
General Informatlon |

During the. past few years about three-fourths of
the States have passed laws that require students to
wear “eye: protective devices” while taking part in
certain types of activities. Many of these laws are
quite specific in listing the courses (chemstry and
physics) as well as the types of activities that require
the use of these devices. Check your local and state
regulations.

In general, these statutes require that adequate
‘protection be provided for the eyes of students, vist-

,.31

* tors, and'teachers who are eagag ed in, or observmg

activities that-are likely to cause physical injury to
the eyes. These might include, but are not iimited to,
such activities as, “working with hot liquids or solids
or with chemicals which are flammable, toxic, cor-
rosive to living tisues, irritating, strongly sensitizing,
radioactive, or wnich gererate pressure through heat,
decomposition, or other means.” -,

- Also included in many of these eye. protecnon
statutes may be a standard for the Guality of goggles.
The one that seems to be the most commonly used is .
that set by the U.S.A. Standards Institute Safety Code

 for Head, Eye, and Respiratory Protection (Z2.1--

1959), promulgated by the United States of Ameri-
ca Standards Institute, for industrial quality eye pro-
tective deviees. A portion of that standard was re-
vised in 1968 and became Z87.1-1968, Practice for
Occupational Eye and Face Protection. o
~ The type of eye protection device needed depends
on the particular job to be done. For most laboratozy

- work, safety glasses with clear side shields are ade-

- quate as long as eye-wash fountains are near at hand, -
However, the rule of thumb is to assume that acc-

3



enital exposure to chemicals or particulates will oc-
cur and that the wearing of approved chemical gog:
gles should be worn in any operation when these

'f_d.angérs are present, (Models' are available to be

worn over spectacles.) .
Full face shields should be worn when working

with glassware under reduced or elevated pressure
and with glass apparatus used in combustion or other
high temperature operation.

It i strongly recommended that the wearing of

contact lenses in the laboratory be discouraged; 1f

used, protection by gogeles or face shield should be
required. Wearing of contact lenses in the labe-atory
with safety glasses should not be permitted since there
is a distinct possibility that chemicals may infuse un-

der the contact lenses and may cause irreparable 2ye

damage.

The Food and Drug Administration requires al
eyeglasses and sunglass lenses sold to the general pub-
lic be of shatter-resistant material. Be aware that, al-

though this regulation improves the protection to the
general public, such eveglasses cannot be considered
adequate.for science laboratoriés which require In-
dustrial quality eye pretective devices. The principal
difference is that the FDA requires hardened lenses

with a minimum thickness of 2mm, while the ANSI
standard requires a minimunn thickness of 3mm, lens-

retaifing frames, non-lammable frames. and other

ERIC

 attributes not covered by the FDA regulation,

Prior to any work in the chemical laboratory, plans

and facilities must be established for action to be

\

taken in the event of splashing of chemicals in or near
the eye. Adequate attention to the immediate flugh-
ing of the eye with clezn tempered water from a
oentle flowing source uch as an eye-wash fountain

" fora predetermined time (10 to 15 minutes s the us-

ual recommendation) should be followed by prompt
treatment by the studeat’s family physician or an
opthalmologistespecially alerted and acquainted with

chemical injuries.

Eye Safety Devices

4
Eye safety devices are recommended for a science
program on the following basis: |

Device Recommended Allowance
1. Goggles, plastic 1 classset (40) /each high
splashproof school laboratory
2. Faceshield, { Jeach teaching station, -
quick adjustable  prep room and project
100 |
3, Case, portablefor - Same as No.

-~ 36.spectacles |
4, Shield, safety ~ 1/preproom

%



" The devices described above.may be expected to
‘provide eye protection or personnel in the following
mamner: .

. Goggles—Protection agamst 1mpact and splash—

 reduction of dust and fumes.

\ Face Shield—Partial protection of face against
- impactand splash..

7 Safety Shield—Group personal protection from
- splashandimpact.

: " These devices should not be consldered 100 per-

cent effective against all potential eye hazards, Ap-
-propnate combinations of devices may be used for
.opnmum protection.

‘Establishment ofanEye Protectlon Program

In order to establish an effective eye safety pro-
gram teachers should:

" 1. Orient students to the need for and the use of
£ - eyeprotection devices,

~ 2, Consider eye safety when planning each science

“activity.

- 3. Establish routine proceduresfor the istrbution |
 of the'individual eye protection devices when'

needed and for their subsequent return to the
storagecase. -

~4, Maintain strict standards for cleanliness, since
eye pr0tecnon devices will usually be shared by
several persons, although it is best for each stu-

'ERIC

dentto have her/his own pair. Students with up-
 healthy, possibly contagious, skin or eye condi-

~tions should be encouraged to purchase persor:

al safety glasses; or a pair should be reserved for

- theirexclusive use,
5, Establish a definte readily accessible locanon

in the designated areas for each type of eye pro- ,
tectiondevice,

6. Demonstrations involving hazards tc the eyes'
should be arranged 5o as to shield both pupil
and teachers from any danger, The safety shield
should be used to protect all in the general area
as well as the face shield and/or goggles to pro- |
tect the teacher and students. Size of apparatus
and quantities of reagents used in @ demonstra-
tion should be limited based on the potential
hazard that may oceur if thete should be an
accident,

7. Assure that all persons performing science lab- |
“oratory activities involving hazards to the eye
wear 10 Jess than approved eye protection de-
vices. All persons in dangerous proximity to
such activities must be ikewise equipped. For

example, in chemistry laboratory experiments

mvolving hazardous substances or procedures,
all persons must be appropriately protected; stu-
dents with goggles or face shields, visitors with
saféty glasses. S
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8 Consider the. special requirements of sore
. rooms, preparation rooms, and project room
o ,actrvmes Because of the greater probability and
- severity of many eye hazards in storerooms,

, preparatron rooms, and project rooms, all per-
- . sons performrng or observing hazardous activi-
> ties in these areas should be equipped with
~ splashproof chemical goggles and/ or face

shields.

‘Specrﬁc Hazardous Actrvrtres
Eye:protection devices as prescribed by ANS]
standard Z87.1-1668 should be provided for partici-

pants and observers in the following (but not limited

1o) situations:

" -Impactﬂazards .
 —Pneumatic pressure or evacuation operations,
including pressure cooker
—0Qperation of power tools
- —Operation of centrifugal (centripetal) devices
~Projectile and collision demonstrations

—Cutting or breakin g glass

TR
"

 Hazardous Substances
> —Pouring, pumping or dispensing corrosive sub- |

-Handlrng of elastic materials under stress; €8y

springs, wires, rubber, glass, eLC.
—Working with or igniting explosive or 1mplosrve
devices or substances
. ~Working with hot, molten metals .
 —Hammering, chipping, gnndrnorocks minerals,
and metals

34

stances
—Heating or electrolysis of chemicals
—Mixing chemicals which react violently
—DPreserving and straining biological specimens
—(leaning and sterrlrzrng with corrosive substan:
ces, including ammonia, detergents and solv -

ents
Hazardous Radiation

~Direct viewing of the sun

NOTE: There is no safe eye protection against
this hazard. Avoid this activity.

—Use of infrared and vltra-violet sources
NOTE: Au approved welders face shield is ef-
fective but it is recommended that these sources
be shielded from direct view. .

—Use of lasers |

NOTE: Lasers represent a-special hazard to
both.eyes and skir. Knowledge of the equipment
should be obtained before any use is contem-

plated.
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 Glass has tttany properties which ~12ke it especial-
ly suitable for laboratory work, 5. s 2 use of glass
can be hazardous, Improper or .. s, 2andling of

glass equipment can cause mar; .civcits and in-

jnries. The following are safety recommendations
for the use of glass adapted from the National Safety
Council : .
Cutting ‘

1. Tocut gldss rods or fubing:

2. Support the tubing in a notch or grocve on
on the edge of the bench.

b. Hold a sharp file or glass knife directly over

 the tubing and the bench; then, with a single
- stroke, make a small deep cut in the tubing.
¢. Moisten the file and scratch the cut slightly.

.+ d. Wear glovss or wrap the glass in a towel be-

fore breaking it apart.
¢, Hold the-tubing with the cut away from the

body; press thumbs firmly behind the file

‘scratch; pull hands out and back, -

2. Use the hot wire method on tubing of 20 mm. -
- or larger: draw the wire tightly around the

| glass over the scratch, heat the wire bvl
EC ‘

Glassware

_ potential current; turn off the current and run
. astream of water along the wire,

3, The ends of all glass pieces used in the labora-
tory must be squared and fire polished; The-
steps to follow when fire polishing 2 glass tube
are;

2. Hold the glass tube so that the sharp énd is
in the top of the flame of a gas burner.

b, Rotate the tube so that all sides are heated
evenly, causing the sharp edges to melt and
become smooth.

¢. Place the fire-polished tube on an asbestos

~ mat or some other insulation matertal while
iteols. . '

Stoppers ’

1. Do not force glass into stopper holes. The end
of the glass tube should be tapered to fit the
stoppers, and the holes should be made large,
enough tofit the glass tube. _

2. To put glass into a stopper, first run a cork
borer through the stopper. Then, after slipping:

the glass tube inside the cork borer, withdraw
the borer, leaving the tube in the stopper. -
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-3, Use"gljceﬁn to lubricate glass and rubber dur
- ing assembly. Glycerin keeps the connection

- between.the glass and rubber from freezing s0

- theycanbepulled apart easily.

4, In removing glass rods, tubing, thermometers,

and funnel stems from old stoppers, it is safer
" to cut away the stoppers than to risk breaking
the glassware. When cutting a stopper, support
it agamst a table top, not against your hand.

Canping

1. Clamping glassware prevents breakage, Wrap ~

the glass in asbestos cloth or asbestos paper.
~ (Rubber will o if the apparatus is not to be

heated.) Do not strain the glass, Excessive

tightening of the clarzp will only bend the
- clampor break the glass. -

Heating .
1. Use care in selecting glassware for high tem-
~ perature heating, Never use soft glass. Glass-

ware which is to be treated should be Pyrexor

- asimilarheattreated type.

2, When heating a flask or beaker over an open

~ flame, put the flask or beaker on an asbestos
center wire gauze or an ashestos insulated ring,
The wires in plain gauze produce hot spots
which may bréak the bottom of the container.

3, Do not permit flames to lap over the edges of

3
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gauze; localized overheating will crack glass
ware.

4, Use an asbestos or glass cloth pad w1th hot
plates. Pads prevent glassware from breaking
when placed on the hot plates, and also pre-
vent scratching. ;o

Chemical Reactlons

1. Do not use glassware for mixing potcntlally
explosive compounds Heating volatile com-
~ pounds, mixing acid solutions. and other po-
tentially dangerous reactions should be cone
ducted behind a safety shield. . |

2. Do not use soft glassware containers for reac-
tions which produce heat, such as the mxxmg
of acid and water.

Frozen Joints |

1. Frozen glass-to-glass surfaces, which occasion-
ally occur in stopeocks, ground joints and
olassstoppered bottles, present a particular
hazard unless extreme care and patience are
exercised, Wear gloves or protect the hands
with a towel, and apply a stream of hot water

~ tothestopper. -

Maintenance |
1. When bottles which have tightly fitting clo-
sures are filled with Hiquids, sufficient air space



should be left in the neck of the container to
. permit expansion, - -

2 Laboratory glassware should never be used for

- eating or drinking purposes:

3. Long glass tubing should be reduced in length
before it is carried any distance. Carry tubing
vertically and give wide berth to corners,

4.Do not use glass reagent bottles for highly

. fiammable materials, Such as ether. Store bot-
tles of flammable liquids, hydrogen peroxide,
-¢tc., in'metal receptacles large enough to con-

tain the eritire contents of the bottle in the

- event of breakage,

5. All glassware should be free from nicks,

scratches and cracks. If glassware is broken,
use a dustpan and brush to remove the broken
pieces immediately.

6. Glassware to be discarded should be placed

 promptly in a specially pairrted, conspiCuoualy

labeled “broken glass” can. it is important
that glass be separated from other laboratory .
trasti, and that the janitor or person emptying
laboratory trash holders be able to tell what is

broken glass and whatis not. ’

Alternate Materials

1. Many laboratory items are now avarlable made °
. of plastics. These are usually unbreakable at
ordinary temperatures and, therefore, can be
- substituted safely for glass him many gperations.
Several different plastic compositions used in
|aboratory ware have different melting points

- and resistance to chemicals. Knowladge of

‘their stability and chemical inertness is neces-
sary before placing them in general use, Where
applicable, these items are recommended.

r'./"
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Health Hazards

Intelligent, safe handling of toxic or corrosive
chemicals is promoted by an understanding of their
physiological and toxicological effects. These harm
ful effects can take place-by any one of three mcans
of eatry into the human body.

1, Ingestion. Harmful substancés taken by mouth
- may damage the tissug of the digestive tract or
find their way into the bloodstream. Small

quantities of some poisons may be neutralized

by the digestive juices or removed by the liver
without causing damage, No chemical should
be tasted without specific instcuctions from the

teacher. Laboratory glassware should never be

used for eating or drinking purposes.

2, Absorption. Under certain conditions, the hu-
man skin can be penetrated by many sub-
stances. Liquids, particularly organic sub-
stances which dissolve the fatty oils in the skin,
can be absorbed through the skin more easily

; than gases or dusts, Skin punctures or wounds
(abrasions) may allow the introduction of
harmful substances directly into the blood-
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stream. Keep this in mind and wash the hands
frequently, especially at the conclusion of the
laboratory period.Avoid contact with mate-
rials or wear rubber gloves or.plastic gloves

~ and protective clothing if contact is possible.

Skin irritants have a direct chemical or physi-

cal action on the skir, combining with it to

form new compourds or extracting from the

skin some of its essential constituents. Skin

irritants operate in one or more of the follow-

ing ways:

a, Dissolve the ketatin (alkales, strong soaps _
andsulfides), -

b. Dissolve or emulsify the fat and cholesterol
(organic solvents, and alkaline detergents).

c. Precipitate proteins (tanning agents and
salts of heavy metals).

d. Oxiduze the skin (bleaches and strong oxi-
dizing agents such as perchlorates and per--

manganates).

¢. Dehydrate the skin (inorganic acids, anhy-
drides, and hygroscopic chemicals).

f. Act as reducing agents (Some organic acids
. and sulﬁdes)
3l



3. Inhalation. The most common method of in-

 roduction of poisons into the body is through

" the respiratory tract. Gases and dusts are gen-

erally more easily absorbed into tl; blood
stream through the Jungs than by ingestion or
absorption. Gases, fumes, and dusts which
may cause harmful effects when inhaled may
~ beclassified as follows:
" a. Asphyxiants do not directly injure the res-
", piratory tract but cause oxygen deficiency in
the body tissues. Simple asphyxiants like
nitrogen or hydrogen are harmful only to the
extent that they displace the oxygen. Chem-

cal asphyxiants such as carbon monoxide or -

carbon dioxide (dry ice) reduce the oxygen
 carying capacity of the blood. Cyanide and
cyanogen compounds stop oxidation in the

tissues by poisoning the oxidation catalysts.
b, Irritants damage the tissues of the respira-

tory tract and cause inflammation of the re-
spiraory passages. Among thes are am-
monia, hvarogen sulfide, chlorine, bromine,
hydrogen chloride, and phosphorous halides

in relatively small amounts. In larger

amounts such materials & hydrogen sulfide
and chlorine are extremely toxic.

" . Metalfomes have a wide iversity of harm:
Q {
} ‘

|
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ful actions, Some, such as mercury and-lead,
are especially tissue poisons and can cause
serious illness and death, Others such as zin¢

* may produce nausea and fever. If there 15
reason to heat mercury, it should be done in
the hood. o

Thefollowing chemicals may cause-a health haz-
ard by one or more of the thice means described

above.

* . extended inhalation. |
2. Halogens, Chlorine 15 a strong and dangerous

39

1, Poisonous compounds of sulfur, phosphoreus

and nitrogen. The strong mineral acids (hydro-
chloric, nitric, phosphoric, sulfuric, etc.), in
addition to being extremely corrosive to the

* skin, give off vapors which are very irritating

to the respiratory tract, Phosphorous halides
are strong respiratory irritants. They form
strong acids on contact with water and there-

* fore cause severe tissue burns when inhaled.

Hydrogen sulfide is nearly as toxic as hydro-
gen cyanide.” Nitrogen oxides are extremely
dangerous because of their delayed action.
Harmful or even fatal quantities can readily
be inhaled without immediate noticeable re-
sults. Pulmonary edema usually results from

e

Jung irritant, Bromie is corrosive to the skin,



* causing burns which mziy ulcerate and heal
 slowly. Its vapor is highly irritating to the re-
" spiratory tract, Since these gases are denser

than iy, evacuation to higher areas is advised. -
3.Carbon monoxide. Carbon monoxide is a

- chemical asphyxiant since it combines with the
- hemoglobin of the blood and renders it inef-
fentive for the transport of gxygen.

4, Cyanides, Hydrogen cyanide is a highly toxit,
colorless gas with the odor of bitter almonds.
- Itis readily absorbed through the'skin at hngh
concentrations; Hydrocyanic acid and it sim-
ple soluble salts are among the most dangerous
of all poisons because of their rapid action.

5. Hydrocarbons, Saturated aliphatic hydrocar-
I  bons are relatively harmless from the’ toxico-
logical point of view, the lower homologues
- being less harmful than the higher ones. From
pentane on up they are narcotic, convulsive,
and irritant in high concentrations. Unsatu-
rated aliphatic hydrocarbons, including acety-
~ lene; have simple asphyxiant and anesthetic
properties. Cyclic hydrocarbons are more po-
.* tent than open chain hydrocarbons. Aromatic
" hydrocarbons are much more toxic than the

aliphatics, Prolonged exposure to benzene and.

toluene kas a destructive influence on blood

Q
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forming organs. They also have an acute nar-
cotic effect, Permanent damage to the liver and

- kidneys may result from chronic exposure. Pro-
-~ longed exposure to or use of carbon tetrachlo-

ride vapor should be avoided,

6. Alcohols, The alcohols, methanol excepted, in-

crease in anesthetic power with increasing mo-
lecular weight, Butanol and pentanol, in addi-
tion, are irritant and have a poisoning action
on protoplasm. Methyl alcohol (menthanol)
is poisonous and contact as well as inhalation
15 to be avoided. Ingestion or prolonged in-
halation can cause olindness.

7. Aldehydes and ketones, The aldehydes ;re pri-

marily irritants but they have some narcotic
action. Formaldehyde is poisonous and-a con-
centration of five parts per million (0.0005%)

s considered the threshold of a safe working

atmosphere. The Ketones ate narcotic, but in
ceznanson to other volatile liquids, are less
hariless.

8. Ethers. Ethers are powerful narcotics acting

rapidly on the central nervous system. They
are dangerous if inhaled in moderate quanti-
ties, | B

-9, Esters. Esters vary widely in anesthetic and ir-

ritant properties from the very mild action of

3



}; . vesicant action nof formic, acid esters and -
g mcthyl sulfate

?10 Auds-—
) Acettc acid s considerably more corrosive

‘:.':; 10 the skin than'is generally bélieved. Even

- at room temperature the vapor is highly 1rn
. tatingtothe eyes, nose. . and throat.

-" b Chromic acid is a strong oxidizing agent. o
| Precauttons should taken to' avoid skin

" -contact or inhalation- of the dust, This acid

*'will ignite ethanol and sumlar hqmds on.

COH!&CI

a c Hydrochlonc acd (concentrated) fumes
strongly Both the solution and the fumes

et
4 Nitric acid is 2 powerful oxidizing aoent

. Concentrated solutions mej cause combus-

tion of reducing agents. In addition, 1t re-

+ acts with many. materials to produce dense
-~ gases of highly toxic red/brown oxides of
mtrogen Because of their delayed action, it

 is possible to inhale a dangerous concentra-

‘ tion of these oxides without much initial dis-
 comfortorapparentinjury.
& Sulfunc acid (concentrated) chars aid de

E,EC

poisonous, irritant and

* aré corrasive to the skm and the resplratoty

\\ 41.

stroys fisues on contatt docause of 1ts awd
) ity for water. Its gases are STritating to the:
| respiratory tract. The use of concentrated

o sulfunc acid by students should be avoxdecL

f l_’henol (ca:bohc acid) 1 readtly absorqu
through the skin and is quite toxic. It pro-

* duces a tingling sensation followed by a loss:

of feeling, The skin becomes white. and
wrinkled and then turns brown and sloughs'j.
off, This is-not a true corrosive action, butis

~ local gangrene caused by 2 destruction of
+the blood supply to the aﬁected area,

ll Alkalies, Sodium and potassmm hydroxlde -
and their conce&ated solutions, ¢an cause -
severe: burps 0 the skin and- eyes upon con-
fact. Dissolving the solid alkali generated 50
much heat that there is often boiling and spat:
termg even when cold water is used. Ammonia
is a strong irritant and in excessive concentra-
tion can cause death from bronchial spasm, It
is not; however, particularly harmtful in con-

~ centrations small enough to be just uncomfort-

.. ably irritating, Its aqueous solutions ace par
ticularly harmful if splashed in the eyes. . .

12 Mercury. Mercury poisoning ¢ o by con .
 tact with expased skin surfaces, ingestion, or

mhalatlon of vapors. Free mereary vaponzes -,
J . "




exposed or spills are not thorougkly cleaned
»up, inhalation of these vapors cam be fiazarg-

ous. Wherever possible, mercury should be.

ised in a completely closed systes. It s rec

{Qmmended that trays of sufficient siz¢ and vol- -
}ume be placed under all apparatus and instru- .
ments containing mercury. The area where

mercuty i used should have smooth hard fin-
ished ﬂoonng and bench tops with 2 minimum

ofcracxs and crevices. If 2 mercury spill oc- *

ours, immediately pick up as necessary. The
bulk of the spill may be picked up with Special-
Jydesxgned vacuum cleaner or aspirator, Small

{drop!ets remaining may be absorbed by amal-

gamanon on clean copper 1 metal The exposed

/

room temperanues ool Qe el

{2

e sﬁould then be scrubbed with a soluuon:
~of calcium polysulfide or “HgX " This ireat-

ment will convert any remaining metallic

- Imercury 1o relatively harmless sulfides. Acute.

exposure to mereury vapors oceurs when the
unconfined metal i exposed to high tempera-

. tures, e.., 2 broken thermometer in a hot oven

or a contaner of hot liquid. In cases of this

kind, the area should be immediately evacu:
. ated. Clean-up operations should be undertax-

en only after temperatures have been reduced

" and the area thoroughly ventilated. Students

should not be allowed to' amalgamate coms'.

o with mercury Continued handling of the amal-

gamated coins can be harmful,
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'Ihc necessity of storing & great variety of chemi- . room faciities should be made. It is recom-
caIs with  diversty of properties-and reactivifes ~ mended that chemicals be placed in the cate-
creates special hazards which must be readily recog- . gories of control and:gegéral storage-Control.
mzed andprevented, . storage includes flammable, oxidizer, and other
. Any roomused‘ﬁthe storage of chemcsshodd . chemcas where an javentory system is main-
:"gbe welbventlated, dry, and protected from sunlight - tained. Thefollowingshould bechecked: -
or localized heat (heatmg vents or pipes). Jtshould - a. Maximum quantities per storage area asthey

bave adequate explosion: pruot' lighting. It should be comply with safety standards.
Keptlocked When not i use, and uly the nstructor b, Flammabl storage normally in one ga]lon
shouldbaveaeresstoit. safety cans or smaller, placed in metal cabi-
- Enough space should be available so that thereis . nets These include: gasoline, Kerosene,
lno crawding, Shelving snould have enough depthso -+ methy] acetate, methyl alcobol, methyi ethyl -
:that the articles do not become easily dislodged. A ketone, petroleum ether, propyl alcobol,
it guard s an ‘a0ded safety measure is also secom- pyridine, toluene, turpentine, and xylene. - - .
mended. Low fevel storage is preferred over high = c. Oxidizer storage in a separate lockable cab- .
level storage areas, Toxic chemicals, large glassware ~ . inet behind an opaque door and separated
and heavy articles should always be stored on a Jow ~ fromall other chemicals, These include: am-
Jevel. When shelving cannot be safely reached from - monium mitrate; potassium chlorate, nitrate
a standing position, a step-ladder orother appropri ~ or permanganate, sodim nitrate, and the
ate device should be available and used not chairs or  metallicsulfates and permanganates,”
stoals. The followng are some specific recommenda 4. Other contrdl storage should contain the re-
tionsforstorage. = , | ‘mainder of control chemicals which may be
1 Penocnc onsite mspecuons of chemical store ~ stored with other chemicals. These include:
o K "O | - e 3 |



"::'-7 powdesq,d or-granular charcoal, glycerine,
" magnesium powder or ‘ribbon, concentrated
* pitric-and sulfuric acids, red or white phos-
a phorous sulfur and zinc powder,
) e Toventory of all chemicals should be kept
L uptodate

phorous burns i producos toxic phosphorous
pentoxide. Red phosphorous fires are very dif

~ficult to put out. Red phosphorous resubhmes

a5 White phosphorous, Residues of phosphos:

ous-should be completely burned in the hood

before depositing in the waste jar.

Mmoennnable or unlabeled

U chemicals should not be kept in schools. Dis-
© " pose of these, as well as, outdated chemicals

3. Metallic sodium, potassium, calcium, and cal

. clum carblde must not be stored above water

in an appropriate rnanner. (Reference: Lab- .

oratory Waste Disposal Manual, Manufac-
turing Chemists Association, 11825 Connee-
. ticut Avenue, N.W,, Washington, DC. -

20009, 1975.) |

~ g Known carcmogens are 10t o be kept in .

S schools. (See page 99.) -
* b, Security for control chemicals should take

 place by having them stored in Jocked cabi-
nets or lockable storage or preparatlon,

o orooms. -
2 Phosphorous. White phosphomus mustbekept

under water. This form must also be cut under -

- water. If cut in the open air, the friction may
- besufficient to ignite the materiel with danger-
. ous results, Use red phosphorous in place of
- white phiosphorous when possﬂ@ Red phos-
o phorous should be made availabla for student
| muse only n small quantities. When red phos-

e

solutions ot vessels containing water, Metallic

sodium,or potassium, after the original con-

tainer has been opened, must thereafter be
kept under kerosene ard checked ona revolar
Cbasis. .. .

4 Bottles containing acids or orgamc volatﬂe
hqulds should never be placed near heating
- pipes, nor allowed to stand in the sun; dae-

 gerous gas pressure may build up.

5. Care must be exerc1sed in the storage and | use' |

of ether as they react slowly with oxygen to.

form explosive peroxides. These peroxides are
less volatile than the others and will concen-
trate as evaporation, occurs. Presence of per-
oxides in ether may be detected by shaking a
sampl in an acidified solution of potassium .

-~ iodide. Peroxides will liberate iodine, causing
 ated color, Ether can be freed of perexide by:
shaking with a solution of ferzous sulfate, so-

- dium sulfite, or other suitable recucing agent,
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6 Small bottled gas cyhnders should be semred
. to prevent upsetting which may result in per-
" sonal injury and destruction of laboratory fa-

cilities.

7. When used in classrooms, large 2as cyhnders |

must be kept 1n4he~can1>mdeé—fef—bheﬂ—+cldehyde—%ﬂ—f—ew—

transpoct. Yalves should be kept in perfect
. working condition. Carefui nstructions should
~ e issued and close supervision given if stu-
-~ dents are to use this facility, When not in use,
~ cylinders of flammable gases (i.. , hydrogen)
must be secured against movement In an ap-

proved storage area.

8. Do not-use solid benzoyl peroxide. It is a dan. .
*Note: When possible, safety cans should'be used for storage

gerous chemical, particularly when jars or cans
- of solid become slightly moist. It should not be
- keptinahighschoollaboratory.

Exphsies
“ PiericAcid
 Collodions

Carbon Bisulphide .

*Flammable Liquids
Crude Petroleum
 Benzine, Benzol or Naphtha

- Coal Tar

~Coal Tar Oils

Wood Creosote

" Glass Stoppered Boitle

(GSB)

oS

/

 TinCan

TinCan
Tin Can

- TinCan

Tin Can

" Ether, Ethy

Combushble Substances

‘Phosphorus white

Phosphorus red
Sulphar

Metallic magnesium (strip -

- and powder)
Camphor
Rosin
Pitch
Tar
Venice turpentine
- Burgundy pitch

Tin Can

Varnishes, Lacquers - .2Can

Acctone TinCan

Alcohol, Ethy! ToCa =~ .

Alcohol, denatured ToCam
" Alcohol, Methyl TnCam

Amyl acetate . GSE. ‘

Amyl Alcohol GSB. -
 Kerosene  TinCan orGSB
. Nitrobenzol - TinCan .

Turpentine TinCan

Toluol or Toluéne TinCan-

Xylol or Xylene TinCan
Essential Oils G.SB.

Glycerine G.S.B.:

+ and dispensing of fammable liquids.

&

Under water in glass bottle '
surounded with sand

GSB.
TaCa

GSB.
G.SB.
GSB.
TinCan

TinCan
GSB.
G.SB.
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Combnsﬁble Substances (Con’d)

Naphthalene . G§B ' .. Bariumperoxide. GSB
- 0SB o - DPotascumchlorte - ,GSB ortincan
- .. TinCan ~+ SodiumChlorate - >GSBortmcan '
Charcoal - TaCa | Barium Chlorate ~ GSB. o
hmzzzd ~ ToCam - Other metallic chlorates ~ G.S.B.
absorbent Paper box ~ Potassii Permanganiate - G5.5.
/Cononbamng - Paperbox Sodium permanganate ~ GSB.
- GSB. * Other metallic permanganate  G.5.3:
N -~ Bismuth Subnitrate GSB.
‘ Barumnitrate . - - G8B.
*WC“M°W - Sommaie’ - GSB
.Glac:alAccb" & GSB | Cobalt nitrate G.S.B.
| -HydroﬁuoncAﬁd Wax bottle in a container of Tron nitrate  GSB.
TR ~ kaolin - Mercury nitrate GS3.
Hydmhlonc acid o G.SB.(61bs perbottle) * Dotassium nitrate GSB. ortmcan
. Sphuicacid © 7 - GSB.(bseack borde) Glver niteate G.S.B. (brown bottl)
-~ Phegel - G3B. Sodiumnitrste . GSB.ortincan
. Softmbydroride ~~~ GSB.. . Otermetalfcditas  GSB. -
- Potassiumhydroxide -~ G.SB. : , v ,
2"‘2 ch::mxc . ggg Substances Made Dangerous by Contset with Water
SR © ClimCatite  GSB.
Pmndes i Oﬂlﬂ' On dmng A ts L | Metallic ?otaslum | Unsci;rd kerosene in bottle 1n
. Hydogoperoide ~ GSB. Metaltic Sodium | . Under kerosene in botte,
Sodiomperoxide - . TiaBox | o . embeddedin sand;
- Potassmperoide ~~~ GSB. . Quicklime TonCan
- Calciumperoxide -~ GSB. | Swfuricacid ~ GSB.
N VRN -' .




Labeing

T In any classroom it i essential to label bith the

| storage area where the equipment and materials are
“stored and also the individual item. Marking pens
or electnc markers may be used to identify equip-

-ment by name, Usually labels of a temporary type are

“more appropriate for containers used for materials,

. including dry and liquid chemicals.

- *The labeling of chemical containers in school lab-
oratories is essential for safe operations. Studénts are
not normally familiar with the properties of cherni-

calsy this is espectally true in regard to their hazard-

pusicharacterisics. Proper labeling can lower the po-
tential for accidents occuring that result in personal
Injury due to misuse spﬂls et

‘Chemicals labels should contatn the tollowmg in-
formation:

1. Name of chemical and the chemical formula,

2. Degree of hazard, This is indicated by the Is¢
-, of ther appropriate Signal word, DANGER,
s WARNING, or CAUTION. This signal word

 callsattention to both: the hazard and the rela-

five seventy
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3 Statement of bazards, A word or two to indi-
cate each type of hazard present, such as POI-
. SON, CAUSES BURNS, FLAMMABLE,
VAPOR HARMFUL, EXPLOSIVE. Some
 chemicals present more than one hazard; there-
. fore it is necessary to include each significant
hazard present with the handlmg of the chem-
ca. o

4, Precantionary measurét. Pre"'éautionaty meas-

ures are intended to be instructions which de-

“scribe how users can avoid injury from the

hazards given in jtem three above. Examples

include: Keepaway from heat, sparks, or open

- flame; Use only with adecuate ventilation; Do
not et inepes,on skin,orclothing, - |

5 Instructions in case of contact o exposure. I
“aecidental contact or exposure does oceur, im-
mediatetreatment 15 often. necessary to mini-
mize injury. Such freatment usually consists of
proper, First Aid measures which can be used

-~ before a physician can be seen, For-example:
In case of contact, fush with large amount of

» o N
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S orater; for eyes; rinse freer with water for 15

" “mmutes. and get medical attention immed:--

| ~atdly.

thc new container. Also drlutrng ot mrxmg of chem-

‘icals may call for labe] modification,-and indicaes

the need for developing a new label. Thi, in addition
10 reducing the hazards associated with contacting

T apply the fregoing, the label for hyd rQChch—‘rho - Hiatenial, Will 4150 1essed the possibiity of mrxmg

acrd would be constructed as follows:
1. HydrochloricAcid—HCl
| 2Warmng‘
~ 3. Causes Bumns
4Avoid contact withskinandeyes.
- Avoid breathing vapor.
- 5 In case of contact, immediately fush skin or
-+ gyes with large, amounts of water for at least

35 minutes; for eyes get medical attention im: |

medrately
When transfemno a hazardous chemrcal from the

original container to' another, it is important to label

l,.i
kK

* incompatible chemicalsaccidely.

The orientation of new laboratory personnel and
students to correct labeling is important since this not
only reduces the possibility of injury, but also in-
creases knowledge of chemicals that must be handled.
Reference: “Guidelines to Precautionary Labeling of
Hazardous Cliemicals,” Manual L-1, Manufacturing
Chemists Association, 1825 Connecticut Avenue,

N.W., Washington, D.C. 20009.

The following is an example of a label that s avadh

-able through several commercial supply houses. Note

the amour: of information displayed.

C g




Red

it ====5""5ioXANE (L4DIETYLENEDIOXIDE)
{reme .

3 Severe WARNING' Flammable-Vapor barmful

2-Moderate |  /\ Tends toform explosive peroxides

| Minor™ | especially when anhydrous
0 None | |

Keep away from heat and open ﬂame

Keep container closed.

Blue
Health Hazard——ll—) // Use only with adequate ventilation.
‘4 Extreme  Avoid prolonged breathing of vapor, or skin
: * contact.
3 Severe | \ Do not allow to evaporatc to near dxyness
-2 Moderate - FLASH POINT 12° C.' Addition of water or appropriate reduc-
1 Minor . (M4°F) ing agents will lessen peroxide formation.

CoNe o 0 b
Intabilty Hazardm—— o __T

4 Exteme . Readilyexplosive under normal conditions. '+

3 Severe - Explosive i strongly initiated, heated, or water added.
2 Moderate Normally unstable, or violently reactive with water.

1 Minor | Unstable at elevated temperaures, or reacts with water.

0 None . Normally stable.




Disposalof Chemical Waste

Tn general, there are three methods employed for

disposing of chemical waste materials. First, how-

ever, check with your local and state regulations per- -

taining to chemical waste disposal. The least expen-
sive and most widely used form of disposal s simple

'dilutlon of the substance to be disposed. This is the

primary means of disposal in most schools. In indus-

Ary, chemical treatment to make a substance less haz- -

ardous, or storage at some faclity in a manner which
will not permit the substance’s escape into the envi-

ronment, are the other two ways of dxsposmg ofchem- ,

calwaste, -

1. Liquid wastes: Corrosive or caustic liquids can
be disposed of by pouring down the drain while
flushing with copious amounts of water, Liquid
wastes should never be disposed of in the waste

. paperbaskets, Flammable hqulds should never -

be ‘poured down the sink drain because the
flammable vapors could- accumulate in the

- plumbing and cause a serious explosion. When
performing:experiments which resuit in the

- accumulation of fiammable liquid wastes, a

~ safety can should be provided for collection of

~ ERIC

wastes, and the teacher, if possible, should dis-
pose of the flammable liquid by pouring it into
the ground in an area remote from the school.

2, Solid wastes: It i excellent practice to use sep-
arate containers for flammable solid. wastes
and non-lammable wastes, especially broken
glassware, The mingling of broken glassware

~ with paper and other trash can present a defi
nite hazard to the custodial help pexformmg
collecnon anddisposal,

Problems wnth stopped .up plumbing can be
avoided if a small plastic container &Qrowded in
each sink for solid waste. Suitable.plastic contamers.
can be made by cutting the top from laundry bleach

- bottles. Holes can be punched in the bottom of these
containersto prevent them from ﬁllmg vith water

Surplus Chemicals
Overage or surplus chemicals Wthh because of
toxicity, pollution potential, or explosion danger,

- cannot be disposed of by dissolving, diluting, and

flushing down the drain, should be reported to the
department chairperson._’Simﬂag steps as in the case

e SR




of the removal of carcinogenic substances should

thcn be made by contacting the appropriate ‘disposal
- Refereme: Lator

posaI Manual, Manufacturing Chezists Assomanon

1825 Connecticut Avenue, N.W., Washington, DC.

20009,1975. |

NOTE: The items below reflect but 2 few instances
of the most common of thousands of incompatible

chemicals found in igh schools. Teachers who fegu-
latly handle less common, but equally dangerous,
aveMempossesslon for constant

" reference:

(latestedition)
National Fire Protection Association
470 Atlantic Avenue
- Boston, Massachusetts 02110

" Marual of Hazardous Chemical React:ons

________
..,



_Dangerous Combmaﬁons

Should Not Come in Contact

Hydrogen peroxide

!
{

alcohols, organic substances,

Jany inflammuble substance -

S Hydrogen sutfide: - Oxxdxzmg gases fummg mtnc
'Compound With acid
AceticAcid ~ Niricactd,perorides, permat  Hyrocarbons;e.g,, Fluorine,chlorine, bromine,
ganates, ethylene glycol, propane, benzené,  sodium peroxide
~ hydroxyl compounds gasoline, etc. R
Alkah metals; eg, Carbintetrachloride, carbon ~ [odine =~ Acetylene, ammonia, hydrogen
sodium or potas-  dioxide, water, halogenated ;
sim hydrocarbons Mercury Acetylene, ammonia
Ammonium nitrate - Acids, inflammab] ehqulds * Nieacid (con,) - Acetcacid, bydrogen s:lﬁde, |
"~ metal powders, sulfur, chlo- | - infammable iquids and gass
rates, any finely divided organic . Potassium chlorate  Sulfuricand other acids, any
} or combustible substance ‘ organic substance |
Bromine,chlorine ~ Ammonia, petroleum gases,  Potassium Sulfuric acid glycenne
: - hydrogen, sodiurs, benzene, permanganate  ethylene,glycol
_ fnelydiided meta Sodium pefoxide  Ethyl or methyl alcohol, glacial
Chlorates Ammonium salts, acids, metal . aceticacid, carbon disulfide,
) powders, sulfur, any finely glycering, ethylene, glycol,
divided organic og combustible ethylacetate
substance _— Sulfuric acid Potassium chlorate, pocassium_
Most metals and their salts, ~ perchlorate, potassium per-

- manganate, similas compounds_

of other light metals -

4




__ UnsableSubtakes

Ny

Unstab]e compounds or miXture may decompose ous products. Ina confined space or vessel,

explosrvely A few such compounds are routmely . this self-sustaining reaction develops into

stocked in high school laboratorics and require spe- violent explosion,

cal precantionsandverycarful banding. .3, Romie acd, Concentated formic acid i -
1. Ether, Ether, especlally unthibited ether, eas-

1ly forms peroxides whxch are very explosive. -

" These eroxides, having  higher boiing point
than the ether, concentrate i the distilling

 flask during distillations or extractions, and
- can cause disastrous explosions, so never dis-

tll to dryness. It is also possible for peroxide ~
~ . toform around the stopper or cap of a contain-

er of ether and be detoriated by friction when
opening the container. For this reason, efher
should be procured in containers of not moge
 than four-ounce capacity: Once opeoec’ the
~ contents should be either used or discarded
Within 2 month. Annual negds should be an-
ticipated 5o that fresh stocks are procured each

- yearand not beld over fromyearto e,

2. Ammoniom nitrate, Ammontum Ritrate de-

composes exothermically above 160 Cegrees

centigrade producing a large volume of gase-

stable and has been known to explode.

{, Sodinm, potassivm, and lithium, Sodium, po-

tassium, and lithium react violently with we-

. terto produce hydrogen which may be ignited

or exploded by the heat of the reaction, Sodi-
um is especially capricious and unpredictable.
Demonstrations of their reactivity should be
done with a cover over the reacting vessel or

- behind a shield. The alkali metas also react

violently withichlorinated hydrocarbons,’ espo-

~ cially carbon tefrachloride, and with carbon
-« dioxde. - ~

5 Phosphorons.' Wit ohosphorous spontane-

ously ignites in the air at temperatures above
thirty degreas centigrads. It should be stored,
handled, and cut under water. A large cultore:
dish flled with water can conveniently be used

- for this purpose.

Iy



The following slbstances are very unstable and

should not be uscd in the Secondary school science '

leboratory, - - -
l Ammoniacal silver nitrate solutions. Ammont-
. ~acal silver nitrate solutions used for silvering

 glass or as test solutions (Tollen's Reagent),
on standing, may produce an unstable product,

“which detonates violently, sometimes by mere-
- lystirring the solution. .

2. Benzoyl peroxide. In spite of the fac that ben-
0yl peroide is prescribed for use in some
chemistry programs, it is 20t recommended
for use because of the unstableness of the

chemmal

3. Nitrogen tri-odide, Nitrogen tri-odide is ex-
tremely shock sensitive when dry.

4, Picric acid, metal picrates, perchloric acid, and
. benzoyl peroxlde are very unsteble and should
not be stocked m a chemistry storeroom of

used in the science program.

NOTE: The notation on certain chemlcals in the
catalos to the effect that such substances are nop-
mailable and must be shlpped by express ot freight
can usually be interpreted as a warning that special
cate should be exercised in the storage and handling
of these chemicals.



 Some schools use studext laboratory assstants to

‘help the teacher in preparing stock solutions, dispens-

ing chemicals, preparing for laboratory sessions or

demonstrations, and other such chores. Special atten-

tion to safety i necessary with-student {aboratory
assistants because the main virtue of this system is
that, if properly trained, ihey can fuaction with a
minium of supervision. Due to the potential haz-

ards prevalent, they should never be allowed to work
alone in the science room, however, The students'ac-

cess to the storeroom should be under the direction

of the teacher. In the use of lahoratory assistants, .
teachers should not lose sight of the fact that they .

are studeats and not employees. The teacher 15 al

ways responsible for total supervision, especially dur- .

ing any operation involving safety.
Laboratory assistants should be carefully selected

and thoroughly trained in safe ]aboratory techniques,

They should have compieted the course in which they
act s assistants: They should be provided with writ
ten instructions on specific duties and operations for

whiclrthey are responsnble Good practice is'to have
specific instrictions for each manipulation entrusted

2
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_ StdenLaboralory Asistans

S
t0 them on mdexed ﬁle cards. The icards for those

particular operations which involve special safety

considerations could be flagged with  red border.
Student laborat ory asistants should abide by the

" following specific rules: |
1. Act under the direct supervxswn of a teacher at

alltimes and in alf places. .

2. Do not carry laberatory equipment or apparatus
through the hall during the intervals when'
classes are passing.

3. Do not transport dangerous chemicals at any

time (as concentrated acids, bases) unless up- .
derthe direction of a teacher. They should be
transported-in proper contamers of at least two
times the capacity of the containing unit,
4, Do 1ot handle materials on the demonstration
 desk unless authorized to doso.
5. Do not taste chemicals or other materials.

Atthe beginning of each term, the assistants should
be instructed in general safety precautions. Among

- these instructions should be included the following:

|. Familierization with the ocation, types, and use

)|



" of fire »xtinguishers and fire blanket, shower,
 eyeandface wash; and alarm. |
2. Never to operate appatatus ot handle chemicls
- in the laboratory without specific previous In-
struction. |

3, Report at once to-the teacher In charge any:

* thing i the aboratory that appears uausual or
. improper, such as broken, cracked, egged-edge

4, Report at once to the teacher any persoieL -

jury sustained—buen, scratch, cut or COTTOSIVE

" Tiguid on skin or clothing—no matter fow trv

fal it mav seem. .

5. Eye protection s requied at ol timés i the

|aboratory.

6. Acts of carelessness are tobe ayoided and horse: .

plavisprohibited.
7. Unauthorized experiments are prohibited.

. 8. Laboratory areas and storerooms ae 10t 10 be
A , - used aseating or drinking places.
apparatus, “suspicious” Jooking chemicals, re-

actions that appear to be procee.:ag perculiarly. ~ Atthe béginning of each léboratory period where

there.s a special hazard, student laboratory assistants
should be specificall instructed regarding the dan-
ger; and the precautions that are required.



Extracupricular Activities

The teachers can and should exercise direct con-

frol aver student: science activity in the classroom.
However, many worthwhile and desirable science ac-
tivities are indulged in by students outside the class-
room and should be encouraged Safety conscious:

ness instilled as part of the science instruction pro-

gram should be such as to influence these outside ac-
fivities, even though, in some cases, n0 derCt super-
vmon or control is possible.

Field Trps

Tn addition to the admmlstranve regulations gov-
erning students field trips to places of inerest in the
local area, certain safety precautions must be taken
to preclude accident or njury.

It should be kept in mind that field trips as a school
activity are under school sponsorship and the school's
responsibility for student safety is not abrogated.
Government agencies and private industrial or re-
search facilties usually assume no legal liability for
the  safety of visitors on their premises. .

 Afirstaid kit should be required whenever & vroup.

takes a trip away from school. This kit should be

+ I \‘l (
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checked out from the nurse’s office, If thi field trip is
conducted into an area which is commonly known to
be infested by poisonous snakes, the first aid kit
should include a snake bite kit. Whenever a first aid
kit 1 used, the nurse should be notified so the con-
tentscan be renewed. -

Prior to-departure on a field trip, it i recommend-
ed that the teacher issue Field Trip Permission Forms
to each participating students, These forms should be
signed by the parent or guardian and returned prior -
to the trip. These permission slips, as the name’ -
plies, give parental approval for the student to make
the trip, but in no way diminish the teacher’s respons-
ibility for providing for the safety of the students.

Transportation will normally be furnished by
school buses. If none are available, commercial buses
should be used. There should be an adult, teacher or
parent, in charge of the students in each bus, Using
private automobiles for field trips is discouraged be- -
cause the owner of the 2utomobile is legally iable in

case of an accident. The fact that the automobile 15

being used for a field trip does not transfer the liabil-

ity to the Board of Education. If, however, it is de-
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ided to use private automobiles, an adult should be
n charge of each car, and the permission form should
pecify that private automobiles are being used.

Asa safety precaution, the teacher should visit the
site of the trip prior to taking the students there. In
this way the teacher can sumey the locality for po-

tential hazards and avoid many of them in advance.

In addition, science teachers should prepare their
students for the trip, informing them not only of what
they are to look for and learn from the experience,
but also of what dangers might be encountered.

Ttisa goodrule to develop a printed shet listing
the proper clothing to be worn and necessary equip-

ment or supplies to be taken on the trip. This canalso -

be used as a check list before immediate departure.”

To reduce mite or tick infestation, plant poisoning,
or scratches; each student should wear clothing that
covers the Jegs. Ankle high shoes or sneakers are bet-
ter than low tennis shoes or sandals. A staff of some
sort should be carried by each student with a warn-
ing that it should be used when lifting objects off the
ground or scarching for anything under leaves or be-
hindbrush. - |

Jars can be dangerous in which to collect spect-

mens on a Seld trip. Paper, cloth, or plastic bags.and .

plastic vials serve the purpose and may prevent cuts
and Joss of specimen if the carrier falls.
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dentification of poisonous plants, reptiles, and
insects should be learned by all who plan‘to partici
pate, Students taking trps into water should learn 1o
recognize dangerous aquatic or marine animals.

When taking a field trip involving wading, the bud-
dy system should always be used. The teacher should
pair off swimers with non-swimmers. When wading
is done in water which s over knee depth, it s advis-
able to have non-swimmers wear a Coast Guard ap-
proved Jife jacket, Students should also-be cautioned

~ that-wiien walking in water, their feet should slide
, along the botton a5 a precaution against walking di-

rectly into crab holes or over ledges. A long rope &t
tached to a floating ring should be standard field

equipment, This can be carried by 2 member of the
party who has no other responsibilitis. A prior study
of the water bottom is advisable ‘and the students

* should be briefed on what can be expected from the

information obtained concerning water ~depths,
waves, currents, tides, toxic animals, barnacles;
sharprocks, and ledges. |

Water pollution is increc g in both fresh and
saltwater areas where feld trips may be taken. Even
when an official pollution warning is not posted in
the area, extreme caution must be taken whenever 2
student is accidentally scratched. This is particularly
true when ths wound is deep o is  puncture, I such
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casts medical attention is strongly suggested.

- Marine field trips frequentlv imply skin diving to
the more adventurous students. Even though a stu-
dent is exm?ced or has had special training by 3
Ticensed instructar, teachers are advised to limit un-
derwater observation to snorkelmg in the littoral
zones, The “buddy system” is a' must in such expe'ri-
ences,

No trip should be taken to any body of water up-
less at least one person in the party is familiar with
the latest methods-of artificial respiration and with
the rules of ordinary water safety as described in first
aid handbooks and scouting manuals.

It is inadvisable to have more than ten students
per adult in any extensive trips involving an area
where students can accidentally wander off, or where
the field leader can have his attention drawn to re-

sponsibilities other than watching the behavior of the

participants.

'Home Laboratories

Although teachers cannot, obviously, exercise di-
rect controi over experimentation conducted by stu:
dents in home laboratories, teachers should make

every effort to impress ugon the students that safety

procedures and techniques necessary in the school
laboratories are even more important at home, since

-~

such expenmeutauon s usua']y undertaken W1thout
supervision, B

Ordinarily, homte chemxstry et for young pe0p1e '.
contain comparatively harmless chemicals. The mag.
uals accompanying these sets usually give complete -
directions for numerous experiments using only the
materials provided. Many common household chem-
icals can be dangerous in combiration. Houseliold
ammonia, bleaching and dye preparations, Iye, prep-
arations for cleaning clogged drains, plant sprays,
rat and insect poisons, disinfectants, chemicals in
matches and fireworks, turpentine, paint removers,

- and some garden fertizers can be mixed to produce '

hazardous products.

For aslt as 2 dollr and postage, and without
knowledge of their parents, students can obtain in- -

structions on how to make everything from tear gay

to TNT and thermite. For a few cents more they can
obtain the necessary ingredients for maging them,
The National Fire Protection Assomatlon has thlS
tosay of this situation:

“The mail order selling of explosive formu-

. las, chemicals, and kits to teenagers in the name

of science is a vicious racket, It feeds on the in-

 nate curiosity of teenagers, but instead of gain-
ing them knowledge, in too many cases it costs
them hands, fingers, and eyes.”

e
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* The teacher should continually impress on the stu-
dents the dangers involved in manipulating chemicals
without thorough knowledge of their reactivity. The
importance of using minimum quantities of unfamil-
far ingredients should be continually stressed. The

danger often is in direct proportion to the quantity. .

The techniques and precautions regarding electri-
cal and electronic equipment apply equally to applr-
ances found in the home. The dangers involved in
careless handling of home appliances, inciuding ra-
dios, televisions, etc., should be emphasized as part

of the general program of safety instruction. This is

especially important since many students do exten-
sive experimentation with electronic kits and com-
ponents, They should thoroughly understand that the
danger of clectric shock may be present even after
the equrpment has been turned off and disconnected.

Safety and Supervision in Project Rooms

A science program should ensure that each student
* acquires scientific knowledge, skills, and attitudes to

the extent of his or her ability. An opportunity for

students to demonstrate that they have, acquired such
knowledge, skills, and attitudes and simultangously
improve them miay be provided by individual or small
group projects. Science students, especially the more
able and creatrve ones, should be urged to plan and
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conduct investigations for 2 class report and/or proj-
ect for the school science fair.

A project room may be provided to improve the
instructional program in the school. The activities
which take place in the project room e the respon-
sibilty of the classroom teacher, and it is imperative
that every effort be made to reduce the possibility

of injury to any student, Teachers are legally respon-

_sible for all activities they are charged to direct or

control. They are liable for any injuries which occur
to students. The degree of liability 15 establrshed by
Jaw or jury. The folluwing general points are given.
for the use of project rooms.

1, Project rooms should not be used as a chemical
reagent storage foom.
2, Adequate working area should be provided.

3. If venetian blinds are provided, they should be
‘kept open. If not, the door should be leftajar..
4, Only students who have demonstrated a cap-

ability for working In the regular laboratory
 should be allowed to work in the project room.
5. Before beginning work in the project room,
students should present outlines of their pro--
posed projects for approval.
6. The teachers should se¢ that all materials and
- equipment needed for the project room are
. tade available to thestudents.
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7. Normally no more than two students should

-~ 0coupy a project room 2t any one tiime.
8. The teacher should make periodic checks of
" progress
9 No student should be permitted free access to
 the project room in the absence of the teacher.
This should also pertain to the laboratory. -
10, The teacher is responsible for every act of the
" student in the classroom and other areas to
which the teacheris assigned.
11 Students should always wear approved chem-
- ical goggles when workmg in the project room.
12, All accidents and injuries should be reported
to the teacher immediately.

-~ Good techniques callfor using the smalles quaxi-

tity to get the desired result, Habitual care in the
handling of chemicals should be instilled in the stu-

dents, and they must be made aware of the possible

hazards of mot taking all precautxons For this reason,
there is a defirite place in the mstructxon for demon-

. strations of such violent reacnonsas the thermite re-

action, as Jong as the teacher takes adequate precau-
tions to insure-no danger to persons Gr-property.
Demonstrations of the fire hazard of flammable lig-
uids and commonly used aerosol sprays such as insect
bombs and hair sprays can also be effectively used.
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The following is"a list of eafety recommendations
for specific experiments frequently performed in bi-
ology and life sience classrooms,

Epithelial Cell Study
1, Great care should be exercised n securing epi-

thelial cells from the inside of the cheek for
- study under the microscope. Students should
be" precautioned against gouging the cheek
" tiSSu.

2. Ocly clean wood splints or the blunt edge of 2

flat toothpick should bc used; pointed instru-
ments, parts of a scalpel, or other instruments,
should never be used for this purpos.

3, The splints used to collect the-cells should be
disposed of in special containers immediately
after nse,

Use of Formalin

-1, Specimens preserved in formalin shord be
thoroughly washed before being handled.
When removing specimens from formalin $o-
lution, rubber gloves should be worn—or for-
oeps or tongs used, depending on the size of
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the specimen. Use chemical goggles to protect
against splash and fumes, -
2. Formalin fumes are irrating to the ejes and
“throat, Adequate ventilation should be pro-
vided in any room where formalin i used

Handling Laboratory Animals
1. Wear heavy rubber or leather gloves when han |
dling laboratory animals, o

2. Caution students and visitors about the danger
-of inserting fingers into an animal cage.

3, “Keep Hands OfF" signs should be conspicu-
0us on cages housing biting or otherwise vi-
cious animals.

4, Handle rats, mice, guinea pigs, and other ani-
mals gently o as not toexcite ther.

5. Assure proper and regular cleaning of cages,
water bottles and feed containers.

Pollen andMold Spores

- LI handlmg owers, and other pollen: produc
ing plants and mushrooms as well as spore-
producing fungi, care should"be.taken that pol-
len o spores are not excessrvel; drssemmated |
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througholu the claSsroom Many people are
lcrglc toeither pollen, mold spores orto both.

fOsmosls Expenments

- 1.Great care should be exercised in inserting the
-~ thistle tube through the rubber stopper. Do not
grasp the thistle tube by the bowl; grasp the
~tubing of the thistle tube near the rubber stop-
- per, weting it beforehand with water, glyc-
*erine, or soap solution. For further protection,

" the tubing could also be wrapped with cloth,

2 Only fresh materials should be used at all |

- times, Do not use decayed or decaying mate-
-~ rial. Keep the materials i a refrigerator, if
- used more than aday, or informaldehyde.

Extraction of Chlorophyll
1. Only pyrex or other hard glass test tubes should

“beused. )
2, Use an electric heater of the immersion type or

awater bath heated by an electric hot plate in-

stead of an open flame or a gas heated water
bath for heating the alcohol.

3. Keep open flames away from the alcoho! and -

. alcohol vapors. If alcohol ignites in & beaker,

cover the beaker with a glass plate to extin-

~ guish, Tf burning alcohol runs over the table,
useafireblanket. 7

Operation of Pressure Cooker for Sterillzing

 BacteriaMedia

1. Be thoroughly familiar with the proper opera-
~tionof the pressure cooker. Super-heated steam
CaUses serious burns,
2. Examine safety valve before use and make sure
thatit js working properly. ‘
3. Keep the pressure below twenty pounds.

4. Pressure must be permitted to return to 260

- before removing cover, After the pressure has
returned to zero, open the stop cock before re-
leasing the clamps.

6. Use approved eye protection when working
with the cooker under pressure.. "

Use of Dissecting Instruments and Dissection
- Material
1. Care should be taken when handlmg all dis-
section instruments; scalpels and needles are -
dangerous.
2, Always cut down o2 the specimen to be dis-
sected against a waxed pan or sxmllar holding

item,
- 3. Special car¢ should be taken 1o av01d cuts -

and scratches when cleaning equipment.
4. Store dissecting instruments znd needles under

lock and lcey
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iSpecnncns should be stored and dxsposed of

" propec.
\BmhlExpeﬂmn
“ 1. Donotuse pathogenic organisms. -
-2, Petr dishes passed around the classroom for
- inspection of cultures should be bound togeth:
. etwithscotch tape.
3 Wire loops used for transferring bactenia cul-
= tares should be flamed after each transfer 1S

‘made,.
4 Exposed petri dishes should be soaked in 2

N/

 strong disinfectant (carbolic acid, cresol, lysol, -

e, before béing washed.

Human Blood Sampting (Check State and
local regulations) o
- LIf blood typing or other microscopic analysis
of fresh human blood 15 to be conducted in the
classroom, obtaining of small drop samples
- must be done on a voluntary basis. Students
should not be required to type their own blood
or submit to the procedure by academic coer-

cion, Obtain pareatal consent notes if your . -

community or school requires them,
” . The danger of spreading infectious diseases

such as hepatitis makes it raandatory that ster- «

1le techniques be employed.

"3, The use of disposable lancets i mandated for |
| ‘ : | "\: '65 : | | 63
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 this activity. Each Jancet should be used only
for one person and then carefully and deh“ber
ately discarded.

4, The surface of the finger from which blood is

withdrawn must be rubbed with sterile absorb..
ent cotton dipped in 70 percent alcohol before.

removing blood. Use a fresh piece of stenle

absorbent cotton dipped in 70 percent alcohol

 afterremoving blood.

Insect-Kilking Jars

1. Students, either for science projects or for class-
room study, oftea need to be familiar with the
proper method for collecting and presemng in<
sects.

2. A safe type of klllmg jar can be made by usmg
any clean, large, screw-type lid jar (mayoa-
nais¢ jars are quite acceptable), A tissue is
placed in the bottom to serve as an absorber
of the illing iquid. Several liquids can be used

to provide the lethal fumes; ether, chloroform,

* or ethyl alcohol. The killing liquid is added to

the tissue in the bottom of the jar—about six
drops is generally satisfactory. On top of the
tissue containing the fiquid, a clean tissue i
placed to keep the insects dry. The jar must be

labeled DANGER, POISONOUS FUMES,

DONOT BREATHE.




" 3. ltisa Simp‘lc'@sk torecharge the jar“with Jethal 4, Alternate method of preparing insect killing

* fumes by removing the top tissue and adding - jars: 1"144" plaster of parisin bottom of gass
a few more drops of the killing liquid. A clean jar. Use ethyl acetate (wil be absorbed by the
tissue is then replaced and the jar i again ready plaster of paris). Pour off excess (lasts te
foruse. e . months). -’




Thc chcmnsny laboratory is potcnually the most

dangerous p]ace in the school, However, this need not

constitute a serious threat if the instructor, labora-
tory assistants, and students have a thorough know!-
edge of the potential hazards, exercise"prudent care
and foresight, and use common sense, Accident pre-
vention must be included in the performance of every
task, and safety instruction must be an integral part
of the overall program of science instruction,

The following statements are offered as sugées ,

tions for teachers and students involved in an activity
with the materia) described. “

1. Ina demonstration experiment, using any flam-

mable liquid such as alcohol, care must be

taken that any flame in the room is a safe dis-

tance from the volatile fiquid.

2, Demonstrations involving explosive or poten-

tially explosive substances must be so arranged

as to shield everyone from any danger. Use the ...

safety shield available in the classoom to pro-
tect observers and face shield and/or goggles
\to'protect the demonstrators. Size of apparays

"and quantites of reagents used in demonstra-
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tion should be congstcnt with safety, 1.¢., prep-
aration of Hz, Cl:, Bry, I, CO, e

3. Observers should be evacuated from seats di-
rectly if front of the demonstration table, even
if the possibility is remote that injury to them
‘might occur from spattering of chemicals, in-
‘halation offumes, etc.

4. All persons performing science activites in-
volving hazards to the eyes must wear ap-
proved eye protection devices. All persons
in dangerous proximity must hkevnse be
equipped.

5. Laboratory aprons should aiways be worn in
the chemistry laboratory.

6. Rubber gloves should be available and used
whenever appropriate.

7" Al bottles should be propetly labeled at all
times (see page 41). Reagent bottles should
not be recycled—wash and break.

8. Liquids and solids found in unlabeled bottles
should be carefully discarded by checking with

. the department chairperson or school safety
officer ior proper disposal procedure,



9, Polyethylene squeeze bottles and dropping
"bottles require special handling to avoid squirt:
ing or an excessive number of drops when used.
Proper instructions should be provided.

10 Never cap or stopper 2 bottle containing dry
ice"or cyrogenic liquids; always plug loosely
with cotton.

11, Dry ice can be preserved for short periods of
" time by wrapping the ice in several layers of
newspapers to insulate and reduce the rate of
~ sublimation. Dry ice should be handled with
~tongs or well insulated gloves to avoid contact

withskin andeyes.

12. When pouring liquids, especially caustic or

corrosive ones, use a stirring rod to avoid drips -

andspills.

13. Never pour reagents back into stock bottles.
The amount needed should be estimated and
the excess properly discarded.

14, Never add water to any concentrated acid,
particularly sulfuric acid, because of splashing
and heat gcneration To dilute any acid, add
the concentrated acid to water it small quan-
- tities, stirring constantly.

15. Use of a suciion bulb or similar device s sug-
gested to fill pipettes and start syphons—never
mouth,
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16, Where obnoxious or poisonous vapors are - |

duced, the stationary or portable fume hood | i
must be used.

17. When exposed to irritating vapors (SO:, HCl
-~ Cl:, NH;, etc.) avoid possible eye irritation by
flushing the eyes with water from an eye-wash
fountain, This method is simple and effice.
clous,

18. Glass wool and stee] wool should be handled
carefully to avoid breathing or getting splinters
into the skin or eyes.

19, Exercise cate so that iong hose connections be-
tween burners and glass outlets are protected
from pinching or bemg pulled away from the
outlet.

20 The foilowing general safety chemistry safety

precautions always apply:

"a. Wash hands after each laboratory period.

b. Never drink from laboratory glassware.

¢. Never pipette by moutn!

d. F..ad the labei three times before using con-
tents of a reagent bottle.

e, Flush the exterior of reagent bottles with

_ water frequently.

f, Never taste any chemical unless there are
specific instructions tc do so.

g. Check Bunsen burner hose for security and



- aksbelreghtingbuer.

- towelsorcrucible toags

- 1"Ten the temperatme of questionable beak-
© . ers, ringstands, wire garzz, or othier pieces
"~ of apparatus hat have been beated by held-
ing the hack of the hand close before orasp
ingthem.” :

i, Never pointa test tube at yourself or another
 person; especially when heating, Never look

- downintoatest tube while heatingit.
k. Turnoff gesvalves before leavmg station. .

f*Speuﬁc Precartions for Expenments

- No attempt will be made to describe indetail the

‘procedure for any prticnar experiment f demon

-stration. Instead, emphasis will be placed on those
practices or procedues o the omisson which have

capse serious accidents in the past.

" In all.gas generating experiments, the apparatus |
asscmbly should be checked before use to ensure that
the del'very system is open 5o that explosive pressure

wxll ot build up. If the gas is‘collected over water.
the delivery fube-should be rer-oved from the pnct-

matic trough (or siak, if using) before the generator -

stops to prevent water retracting into the generator,
‘ .ye protecnon shouldbewom

: hUse beaker tongs to handle ot beakers W

Prepa:at;on of xyger |
1 B ¥ Potassivm C hlorate and Manganese Daoa
ide
2. Using a potassinm chlorate /manganese &
oXide mixture requires that extreme care be
taken to avoid contamination by organic cr
combustibee material. It is strongly recom-
mrnded that the mixture be prepared in ad: -
vanice and tested by the teacher and p0551b1y
conducted as a demonstration, Under no¢ir-”
cumstarces should powdered carbon be
 available in the room when conducting this
experiment because of its rescmblance to,
manganese dioxide, .
b, Potassivm chic -ate often detonates when'
- grouad with rortar and pestle. If the re- -
agent is Jumoy, *he lumps should be crushed
wath alarge rubber stopper.

2. BySodimPeoride ¢ Z

2. If the sodium peroxide meihod is employec
- for preparing oxygen, the students should be-
warred that it is caustic on skin coract and
= thattheresidue in the flaskis also caustic.
b.Make certain that the sodium’ peroxidg, is- -
kept away from paper or other oxidizable
- inorganic and organic compounds, |
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I.nboratoryi’repmhon offydrogen
1 BVMetaIs and Strong Acids o
2. Check apparatus for leaks i he begmmng
“ofthe reaction.
b Never ignite hydrogen coming from a gen-

~ isnoresidual air in the generator. One may

7~ test for ths by taking samples of the evoly-

- ing gas in & small test tube and bringing

.. theseto s Bunsen flame until a non-explosive

- sample {no*pop”) isobtained. |

¢. A towel should always be wrapped around

the hydrogen generator when the gas is be-

" ing generated. The maximur size of gener-
atorshould be 250 ml

| 2.--H]ghly Active Metal and Water

~ (Recommended as a teacher demonstration

, withall wearing eye and face protection.)

2. In putting potassium-or sodium on water,
. use very small amounts to minimize danger-
ous spattering. It s s. -gested that amedmm
sized evapogating dish be used for this ex-

periment /and that a watch glass or glass

plate be-usec. to cover i immediately after
the metahsput on the water.

) The reaction of sodium on water is safer and

/
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~ erator until you are quite certain that tl*ele,

. ,should be used in preference to potassium,

YR

Preparatnon of Sulfux Dmxnde | ~
1. Unless good ventilation is avazlablc 1tis mad
visable to perform this experimext in the lab
oratory except 4s & demonstration and then

* only inside a hood of some temporary design.

2 Students should be cautioned =gainst inhaling
 the gas, and some provision shoulabf' taken to
prevent this, |

SR

Preparation of Halogens L
1. Students should be cautioned about the toxlc' .'
nature of the helogen vapors. Refer to the
teacter's manual of the text to identify specifi
hazards for each halogen that may be wedin
thelaboratory. i

2 1tis suggested that chlorine, bromine, and 10-'
dine be prepared only by the instructor-as a
demonstration and onlyin small quantites.

3. xomine vapor s poisonous and corTosive to
the mucous membrane and the skin; it-shouid
be collected under water. iquid bromine
should be prepared only in small quantities.
The bromine prepared from this experiment.

.~ chould not be saved. It may be diluted and
stored as bromine water, however. It bromme
water is kept it should be stored in a glass stop-
pered bottles sealed with. parafin so that the ;
vapors are 1ot permitted toescape.. |



~ sonous, Care should be used in disposing of
- residue of finoride salfsused inetching.

'.'-~. P&pamhon otNitrogen anthrogen Componnds
. l Nitrogen, -

- Preparanm by heatmo sodium aitrate and am-

. monium chloride. Thi method should never

. e, used as a laboratory experiment, The mix-
« ture of sodium pitre 2 and ammonium chloride -

is ikely to explode if overheated. If performed
as a Gemonstration; make certain that the so-
 Iution doesnot boxl Ifit does, add water. -
2 Nitrous Oxide '
Students should not prepare pitrous oide u
- less very close supervision can be provided,
- This gas has strong anasthetic properties.

3, Nitrogen Tri- IOdldC-—DO ot use as a student

experimert.

Nitrogen triodide preparation, because of its .

- susceptibility to shock detonation, should

never be prepared by students under any Vil

. cumstances.

Laboratory Preparation of Rhombic Sulfar
1. By Use of Carbon Disulfide
a. Carbon disulfide shouid be used only when
-~ there is adequate ventilation and all sources

:"74: Hydroﬂuonc g dangerous both in hqmd |
. and gaseous form. Soluble fuorides are p01 -

- of ignition are removed, o
1. Aftér completing the experiment and before
lighting the Bunsen burnets to proceed: o
other experiments, the watch glasses con-
*taining the rhombic sulfur should be placed
in the fume hood. -
¢. Carbon disulfide should be dispeased to stu-
dents only under strictsupervision. © -
2, By Use of Carbon Tetrachloride
“Carbon tetrachloride, as a solvent for sulfur,
is a poor substitute but may be safer thax car

~ " bon disulfide because t is aot. flammable, How- )

gver, its vapors are toxic and extreme cate -
shouldbctakenm its use to avoxd inhaling. -

.Preparahon of Esters

The-aleohol-acid mixture should be treated ina
water bath, never over an open flame. The risk o,
 splattering in the sulfuric acid or igniting the al- .
cohol is too great if heated over the Bunsen burn- .
er or any other open fame,

Fractional Distilation of Flammable qumds
In demonstrating the fractional distillation of -
gasoline, alcohol, or other fammable Liquids, the
flask should be, heated with 2 heating mantle or
in a sand bath, The receptacle for the collection

" of distillate should be cooled in an ice bath. Spe-

. cial care should be taken to insure the integrity
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Al

6f the assembly to prevent leakage of flammable

- vapars,
Spontaneons Comb..,..on
- In using phosphorous dissolved in carbon disul-

fideto demonstrate spontaneous combustion 13-
- nition, prepare only enough solution for the dem-

" onstration. Do not store the prepared solution.
~ Stodents should never be allowed 0 t_prepare phos®
 phine, The teacher may demonstrate its prepara-

~ tion with greatest care. The generator will ex-

 plode if air gets in. Spilled or spattered phosphor-

 ous may be rendered harmless by treatment with

a 3 percent sofution of copper sulfate, This treat-
 ment should be used before attempting to pick
 upwhite phosphorous particles from the skin.

/

Tﬂ\ermxte Demonstrauons

Before performing a thermite de'nonstrauon e
first several rows of seats should be vacated 5o
that there are no students within ten feet of the
reaction. Observers should be wearing appropri-
ate eye protection, Place a bucket of water with

the bottom covered with sand under the ignition

cup, Be very careful in approaching a mixture
that has apparently failed to ignite; the mixtur,

- may flare up suddenly. Some teachers find it a re-

freshing diversion and a reduction of the fire haz--
ard to perform this demonstration outside, build-
ing design and weather permitting, Always wear

a full face shield and appropriate fire resistant
clothing.

0



*Electridty

Since the use of electricity in science Iaboratories
is universal and the potential for electric shock 15 al-
ways present, it is important that basic safety pre-
cautions be taken. Electrocution can be caused by
any voltage that you came in contact with. It is the
amount of current which fiows through the body that
dete:mines the effect on the bedy—not the amount
of the voltage.

Any amount of current over ten mllliamps (0.1
amp) is capable of producing a severe shock and any
current above 200 milliamps (0.2 amp) is absolutely
fatal, Since the voltage at any one place s usually
fixed, such as 110 volts, the amperage that passes

through the body is basically determined by the re-

sistance of the human body, as follows:

Ampezageinthe  Voltage
body (amps) ™ Resistance of body
(ohms)

As the resistance of the human body decrease, the
amount of current passm0 *hrouOb it will necessarily
increas.

. The resistance of the human body to electricity is

relatively small, except for the skin. Even the resist-
ance of the skin, however can become quite low up-
der certain conditions. When wet, skin resistance can
be reduced from a level of 500,000 ohrns to only
1,000 ohms, greatly increasing the chance for a se-
vere shoct.. Even moisture such as perspiration is a
sufficie- werting agent. Thus, to reduce the poten-
tial fe: injurv when working with 110-volt lines or

 other high voi:ages, the two basic safety precautions-

are*

. Do -3t allow the booy {0 become the pafh for
electricity. |

2, Make conditions such that even i the body does
become a path for electricity, by accident, the
amperaoe will not be dangerously high,

The following statements are offered as sugges-
tions for the teacher and/or student who is involved

inan actmty using electricity.

1. Handle al electrical circuits wich dry nands

Electrical equipment should only be used
while starding on non-metallic floors, rubber
mats, or approved carpeting,

9o o




| 2 All reparr work done on electncal equipment -
- should be done by a competent person after the

* power has been disconnected or shut off,

3. Do not use extension cords.

4. Equipment should he tested for electricai leak-
age. Any equipment that produces a “tingle”

should be removed from service ard promptly

o repaired.
3. Ttis good practice to use only tools and equrp

ment with nonconducting handles wher work-

N ing on electrical devices, cven though the pow-
- erisshutoff. r
6, Always troat electrical devices as i they were
. alive.

7. AL electrical contacts and conducters should -

-~ be'enclosed to prevent accrdental contact and
o oshock
"8, Do not touch another person’s equrpment up-
leseteld .odo so. -
9. Do not store highly flammable liquids rear

eiectrical equipment because vapor can be ig-

nited by an arc, spark, etc.
10. All electrical appliances and equipment should
- show listing ard approval by Underwriter's
Laboratories, Inc., or other nationally recog-
nized testing laboratory.

Rt Aﬂelectncal appliances and equrpment should |

 be properly grounded—not to a water pipe.

RLRIC

Electrical power tools should be grounded un-
less approved as “double insulated.”

12. All electrical services should be grounded by
a certifled person.

~ 15, In removing an electrical phug from its outiet,

pull the plug, not the elecicic cord. Broken
 plugs shouid be replaced immediately.

14, When jnseréing an electrical plug, hold the
plug so that any flashbacks du2 to a possible
short circut will not hurn the palm of the hand.

15, Switches, fuses, circuit breakers and other con-
trol devices should be identified so that their
open and closed positions are quickly recog-
fized and the cireuits that they control can be
easilydefermmed |

16. There should be one master switch that i read

ily available in the room that car: cut oﬁ all
electricity to all stations.

17. Exposed Jive electrical switches on the front |

-~ panels of laboratory and preparation room
switchboards should notbe alowed.
18. Connections should not be made to electric’
 light sockets for the purpose of operating elec-
~ trical appliances, or for electric extensrons or
portable Lamps.
19. Students should avoid bringing both hands into
contact with “Tive” sections of the circuit

- 20. In wiring an electrical circuit, make the “fve”

74'.*




plug -1 or tu:n-on sthch connecnon the Jast
~ actin assembling and the fist act in disassem-
-~ bling. The teacher should check the student-
~ constructed circuit prior to allowirg the flow
- ofelectricitytobegin.

‘-21 Ifa curentarrying wire is-used near any

*metel object it must be permanently protected

. with an insulating cover to avoid possible con-

tact. General care should be observed to see

that 1ive wires do not contact metallic objects.
2. Muitiple-plugs should not be used in-electrical
wall outlets. Semi-permanent electrical con-
- nections should not be made to wall outlets,

- Under no circumstances sheuld a motor re-
 quiring a starting curreat of more than 1500

watts be connected to a wall outlet. Recepti

cals for heavy current loads can  be installed by‘ -

an electrician if necessary.
23 Students should be instructed never to “short
- cirewit” dry cells or storage batteries. High
temrezatures developed in the connecting
wire, can cause bad burns.

24: Care should be observed in the handling of 2
storage battery. It is a source of danger in spite -

" of its-low voltage because of the acid it con-
. tains and because of the very high current
~ which may be drawn from it on a short cizcuit.

Chargmg of storaoe battenes must be doae

EC

with great care and only in & wel-ventilated

~ space.

25, Never grasp any electrical device which has

* just been used. Most electrical devices are hot
after use and serious burns may result f the
degree of heat is not ascertamed before it is
grasped.

26. Induction. coils should be clearly marked for
the low voltage and high veltage connections
in onder to avoid he possibility of shoeks.

27. When charging any type of capacitor, ensure
that the rated capacity is not exceeded. In
circuit which contains 2 fiuctuating D,C. volt-
age, electrolytic tape capacitors which are

" polarized (%) can be used: When connectmg )
this tpe capacitor to-points in a circuit, exer-
cise extreme caution to make surs that the
proper polarity rules are being followed—neg-
ative to ncgative and positive to positive. If the-
capac1tor is connected backwards, an explo-.
sion could result,

- 28, Electric current used in the laboratory should

be sent through a protecting limiting load re-
sistance of a circuit breaker so that no more
thar the desired amount of current will flow
under any circumstances, - |

29, When c:zcuit breakers are not provided, elec-
tric lines to students’ tables should be pro--
tected by enclosed fuses only.

5T o
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T the handlmg of lectronic equrpment the fol
_lowmg precautions shouldbeobserved

L Keepall electron.c equipment in top condition |

—inspect connections, cords and plugs. Dam-
"-aged cords and plugs should be replaced in:-
mediately. Cracked insufation on cords 2lso
~ indicates the need for replacement.
2. Power Hisconnect tags should be used when-
- ever electronic equipment is taken out of serv-
fce for repair,
3, Make certain that the current i5 off and the
" apparatus has cooled down before putting

hands or tools into any electronic equipment.

4, Aregs with high voltage equipment should be
 clearly marked and restricted to authorized

personnel only.

.. 5. Be sure that thers 1§ 2 “bleeder” (high resist-

" ance) across the output of 2 power supply;
otherwise 2 severe shock from the charged con-
denser may result.

6. In handling the so-alled transformerless type
of radio, where the tubes are series connected

ectronk Equipmen |

and the st works directly from the line, cat-.
tion must b observed to prevent any grounded
metallic object from comng in contact wrth
the metallicchassis, - )
7. Inexperimentation with a standard transform )
er radio, students myst be coutioned on the -
handling of “B” voltages. The high voltage sec-
ondary is in the order of 600 volts AC., and
" the rectified “B” voltage is about 300 volts
D.C. Severe burns and s‘toclr can result from
" contact,
8.In demonstrations or experiments whrch re-
~ quire the use of large vacuum tubes such 2
‘the cathode ray tube, T.V. picture tube, efc.,
 extreme care should be exercised. Implosion
of such tubes can send glase flying thirty feet
. OLIOEE, |
9, In addition to the dangers of rmplosron from
yacuam tubes, there i always the possibility
of harmful radiation, Shielding from possible
ultraviolet, infrared, or x-rays should always
be made available when certain generators,
electron micropscopes, cold cathededischarge

%



; fabes, etc., ateusédfdr deimonstrations, . tical apparatus, which is avaiiable for high
10, Before disposing of a vacuum tube, cover it . school usage is designed with a power density

- completely with a heavy canvas cloth and then sufficiently low to minimize any possible haz-
~ break it by striking the rear of the tube with 2 ards. Carefully read the manufacturer’s speci-
hammer. The broken tube should then be* - fications for the equipment, which shou!d list
- placed in the special containes designated for all data, including the power density of the

the cisposal of broken glass. apparatus. |

11, Microwave equipment, such as rmicrowave op:




Studen’s are naturally attracted to animals and
respond to them individua'ly as pets. However, every
animal 15 a potential threzt to a student or teacher
who handles it This s particularly true of mammals,

One preventive measure practiced by many schools
15 a policy which requires permission of the principal
befors any warm-blooded animals (including birds)
can be kept in a classroom, and that once this is dore,
the animals cannot be kept there for more than four-
teen days. This snould be supolemented with the re-
quirement that all wild animals .hould be held in
isolation outside the classroom fc- at least a week be-
fore being brought in. All animals should be pur-
chased from a reputable supply house and the pres-

ence of wild animals In the classroom should be.

wvoided,

- Potential danger exists with animals brought in by
students who find birds, raccoons, squirrels, oppos-
sums, mice and others that have been struck by a cas
or are otherwise t0o weak to escape a child’s enthusi-
asm. Animal weaknesses may be due to ar unde-
tected illness. Animal diseases may mclude ringworm,
rabies, rabbit fever, and a host of others that can be

Safety With Animals

‘carried by vectors parasitizing the weakened animal.

Fleas may carry worms which can be inhaled or swal-
lowed by students. These may result in fatalities not
associated with the prior handling of ammals, in-

- cluding dogs and cats. Ticks and mites can fall into

the clothing of a student and later attach themselves
behind the student’s ear or to other Creases and folds
of the body

If mice, rabbits, gerbils, and guinea Digs, common
animals found i faboratories, aze not fed propesly
or have been deprived of water, as may happen over
a weekend, they may scratch or bite the studeat
handling them. Finding some of the remains of one
of the animals is an indication of water deprivation
and 15 a threatening possibility. Extreme care must
be taken in working with such animals in the im-
mediate future, including watering them. Any stu-
dent bitten by any animal should be attended to in
accordance with recommended procedure immedi-
ately, with a report flled as to the source of the wound, -
The animal should NOT BE DESTROYED, but
should be kept especially safe until examined by av-
thorites.

m
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-should be thoroughly cleaned, ﬁsing strong deter-

gents and germicides, 1f possibl, the cage should be
“boiled or serubbed with boiling water. It quite pos-
sible that the first animal may leave behind an infec-
tious organism which the newly introduced anmal
can transmit to the teacher or sudents. -

DugeeSigs
1, Unusual odor emanating from the cage.
2, Animalis sluggish, unresponsive.
3. Constant or unusual bickering or figating ve-

L)

tween inmates. (Not to be confused with peck

~ order behavior.)
4, Loss of appetite.
5, Hair, eyes, or'skin change color with az un-
healthy palldr -
. 6, Unusual discharges from body openings.
7., Fellow inmates dead or body remnants in cage.
8, Frequent sneezing. |

" There should be no question about a student's role
in caring for the animals in 2 laboratory. A specific
routine should be posted with emphasis on scrubbing
the hands after handling the cage or an'mels. Pro-
viding proper care and regularly feeding and pro-
viding fresh water will lessen the chance of having
sick animals, This will considerably help to control

diseases.

)

- Afteran avinal bas beea kept u; acage, the ag A laboratory animal is NOT A PEL. If if i |

treated s a put, then it serves little purpose s @

|aboratory animal and can create a psychological st

uation that is unwarranted. If the animals have been

used as laboratory objects, they are not used to being

handied often and may bite or scratgh unintentional-

ly, Before a vertebrate i used in any type of expeck-
ment, policy and regulations should be checked out
at the school, co.aty and state level. Any animal
that has been part of au experiment, whether it be.
one relating to behavior or a response t0 some chem-
ical agent, usually undergoes a change which will

alter its normal behavior. This is especially true of

old or introduced wild animals, Itis unwise fo:

1, Handle gravid or nursing females.
.2, Try to “cure” an animal brought in by 2 stu-
dent, T
3. Mend"a suspected “broken borie” in & wid.
animal. -

4, Disect an animal found injured along a high-

oy,
5, Pet and cuddle wild or laboratory animals
Befoe  sudent s aliwed to work with arimals
there should bz instruction in the proper methods of

‘andling and crrying. Leather gloves should be

worn when working with ive animals.

© With the increasing interest in marize biology.

7
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‘many students have beer bringing in a variety of

fish, sea urchins, mollusks, etc., to class, Although
these animals ordinarily do not attack the collector

directly, each should be handled with care. An octo- -
pus can inflict a sharp wound. Spines of fishes and

urchins can cause very painful infections due to the

foreign proteins camied into, the body during pene-

tration, Even living mollusks can inffict a dangerous
wound. Only incomplete: records prevent knowing
how many peOple have- suffered from wounds ac-
quired while handling marine organisms. This in-
cludes allergic responses to such “ings as seemingly
‘harmless egg cases of whelks and the clusters of algae
that may hide many marinc worms. The symptoms

are usually identifed by itching, swplhnc of the

hands, and a slight headache.
-~ The following 15 a partial List of nrganisms known
{0 cause harmful reactions when handled carelessly.

Ants -

Bedbugs

Bees
Black Widow Spider
Blister Beetles
Brown Reciuse Spider
Centipedes
Chigpers.

Clarss*
C(?perhead Snake
CoralSnake
Cottonmouth Snake
- Fleas |

= Gnats

Toa Caterpillar

JellyFish

Millipede

Mosquitoes

Mussels*

Nettling Caterpillar (Slug
Caterplllar) '

Opsters*

Pussmoth (Saddleback

-~ Caterpillar)
Potato Beetles
Rattlesnake

Ticks (Dermacenter and

Ixodidae
Wasps
Yellow Jackets

Fishes known to cause poisoning, This usixzilly de-
perds on where fish has been caught andits diet,

Barracuda
Butterfly fish
Goat fish
Moon fish

- Morayeeel

~ Parotfish
Perch
Pompano

Porcupinie ish

Puffers

Sea Bass
Snapper

Sting Rays
Suroeonfish

~ Triggerfish

Wrasse .

* When living 1 in polluted water or feeding on certain

1
89 dinofiagellates.
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* Before performing any experiment involving ani-
- mals, teachersshould check the local an0 state Tegu-
Tations, Some states fequire certification before
teachers are permitied to experiment with aninals
“The Saciety for the Prevention of Cruelty to Animals
“and/or the Humane Society should:also be consulted.
“The following guidelines are adapted from the U.S.
 Humane Society. o

LI biological procedufes -iﬁvolving living orga-
. nisms, species such s plants, bacteria, fungl

protozoa, wortas, saails, or-fhsects should be-

" tsed wherever possible. Their wide variety and

ready availability in large number, the Sim-

. plicity of their maintenance and subsequent

! disposd, n}akes them especially suitdble Yor

student work. In mammalian studics, noe-
hazardous human experiments are often ecu-

cationally preferable to those uSing specte”.

 suchas gerbils, guinea pigs, ormice. ©

2. Noprocedure shell be performeg cn'any warm- -
blooded animal that might cavse it pain, suf-

" fering, or discomfort or otherwise interfere
with its normal heaith, Warmblooded animals

include man, other mammals sach as gerbis, .
ginea pigs, mice, rabbits, hamsters, and ras,

Tt also includes birds such as chickeis, qual,

and pigeons. This means tht a student shall

BLRIC

~ do unto -.warmbloodéd animals only what be

| can do kimself without pain or. hazard to
heath. |

3. No surgery shall be performed on any living

vertebrate animal (mammal, bird, reptie, or
amphibian). | ¢

4, NoJesson or experiment shall be pezforméd on

2 vertebrate animal that employs microorga-

" pisms which can cawse-discase in ma or ani;

mal, ionizing radiation, cancer-producing

 agents, chemicals at toxic levels, drugs that
 produce pain or deformity, extremes of tem-
. Peratutes, electric or other shock, excessive

noise, noxious fumes, exercise to exhaustion,
overcrowding, or other distressing stimuli,

5. Animal observations must be directly supe. |

vised by a competent science teacher who siall
approve the plan, before the student start
work, Students must have the necessacy com-
prefiension and qualifications for the work con-
templated. The supervisor shall oversee all ex<
perimental procedures, shall be responsible for
their nonhazardous nature, and shalk personal-

1y inspect experimental animals.during the

course of thegtudy, to ensure that their health
and comfortare fulyistained. =

‘g‘ Vertebrate studies shall be conducted only in



" locations where proper supervision is available;

- either in a school or in an institution of re-

- search or higher education. No vertebrate ani-

mal studies shall be conducted at 2 home

 (other than observdfions of normal behavior
- of pet animals such as dogs and cats):

1.In vertebrate studies, palatable food shall be
prowded in sufficient quantity to maintaip
nogmal growth. Diets deficient in essential

“foods are prohibited. Food shall not be with-
" drawn for periods.longer than twelve hours.
- Clean drinking water shall-be available at al
times (and shall not be replaced by alconpl or
- drugs). -

8. Birds’ eggs sub;ected 0 expenmental manipu- |

latioss shall not be allowed to hatch; such em-
“bryos shall be killed humanely no later than
the mineteenth day of incubation.'If normal
“egg embryos are o be hatched, satisfactory ar-

* rangements must be made for the humane dis-

posal of chicks.

9: In the rare instances when Killing of a verte-
brate animal is desmed necessary, it shall be
_performed in an approved humane (rapid and
painless) manner by an adult experienced In
thesetechmques -

L

10. Projects involving venebrate animals will nor-
mally be restricted to measuring and studying
normal physiological functions such 35 normal

- growth, activity cycles, metabolism, blood cir-
culatior, learning processes, normal behavior,
reproduction, communication or isolated or-
gan techniques. None of these studies requres .
infliction of pam |

| 11. The comfort of the animal observed shall re-

ceive first consideration. The animal shall be -
housed ir. appropriate spacious, comfortable,
- sanitary quarters. Adequate provision shall be
.made for its care at all times, including week-
end and vacatior periods. The animal shall be
- handled gently and humanely a¢all times. -
12. Respect for life shall be accorded to all anj-
mals, creatures, and organisms that are kept
for educational purposes. -

References: “HSUS Guiding Principles for Use of
Animals in Elementary and Secondary Education,”
Humane Society of the Urited States, 2100 L Street,
N.W., Washingtor; D.C. 20037, free. .

“How to Care for Living Things in the Class
room,” Grace K. Pratt-Butler, National Science
Teachers Association, 1742 Connecticut Avenue,

' N.W., Washington, D.C. 20009, $1.00.

/.
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Safety With Plants

 Poison wy, poiion oak, and poison sumac are well

advertised outdoor dangers, but growing around
them in wood:. felds, backyards, and even in the
{homc are some 700 other species of plants known to
| cause death or illness. Teache:s should familiarize
fthcmselves‘tmh the most common poisonous plants

ftyplcaﬂyfo dimtheir area.

‘Since ALLplants have not been thoroughly e
searcbcd for their toxicity, a few common rules are:

1. Never eat unknown berries, sceds, fruits, o
~ otherplantpars, -
2, Never rub any sap or fruit jlioe into or or the
- skinoropen wolnd.
3. Never inhale.or expose your skin or eyes to the
"5 smoke of anyburning plar or plant prts
4 Never pick any strange wildfowers or cult-
- vated plants urknown t0 you

et

8, Never ea food after handling plgnts without .

it scrubbingyour s,

The reason for these “Never” precautions is that

any vart of a plant can be relatively toxic.,

Since the parents of many students have gardens
and use some dangerous insecticides, instuctions
should be giver. in the danger during handling or use,
Students should be instructed that when working

~ with plants that have been sprayed by insecticides

they must take the same precautions that they would
when working with any hazardots chemical sub-
stance. | |

Teachers should become suspicious and act very
quickiy if they notice any of their students exhibiting
any of the following signs of plant poisoning—con-
striction of pupils, increase in nasal and salivary se-
cretions, sweating, gastrointestinal disturbance, tight-

 ness in the chest, muscle tremor, blueness around the

lips and under the fingernails, or indications of con-

- vulsions, First Aid measures may have 10 be taken

and the Poison Control Center alerted, .
The following is a list developed by the National
Safety Counct: of plants that could pose a threat to
the safety of the student and teacher alike, Please
note that the list 15 far from exhaustive and that any
plants peculiar to your area should be added. |

P
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"~ Hyacinth, Narclssus Daffodil (Bulbs)
f Nausea, vomiting, diarrhea. May be fatal
 Oleander (Leaves, branches)
~ Extremely poisonous. Affects the heart, pro-
. duces severe digestive upset, and has caused

0 death,

- Diffenbachia, Elephant's<ar (Al parts)

“ Tntense burning and irritation f the mouth and
 tongue. Death can occur if base of the tongue
swells enough to block the air passage of the

- throat,

"~ Rosarypea, Castor bean (Seeds)

- Fatal. Asingle rosary pea seed has caused death.

e or two castor bean seeds are near the lethal

dose for adults.
- Doinsettia (Leaf)
~Oneleafcankill achild

Mistletoe (Berries)
. Canbefatal
Flower Garden Plants

- Larkspur ( Yourgplant, seeds)
" Digestive upset, nervous excitement, depres-

sion, May be fatal.
" Monkshood (Fleshy roots)

Digestive upset and nervous excitement.

Autumnetocus, Starof Bethlehem (Bulbs)

Vomiting and nervous excitement.
Lily of the valley (Leaves, flowers)
Trregular pulse, usually accomparied by diges-
tive upset and mental confusion.
Iris (Underground stems)
Severe, but not usually serious, digestive upset.
Foxglove (Leaves)
Cne of the sources of the drug dsgstahs used to
‘mulate the heart, In large amounts, the active
.. ciples cause dangerously irregular pulse,
sally digestive upset and mental confusion.
Maybefatal.

- Bleeding heatt, Dutchmans brecehes (Foliage,

1001s)
Mavbe pmsonous inlarge amounts

Rhubarb (Leaf blade)
Fatal. Large amounts of raw or cooked leaves
can cause cossvulswns coma, followed rapidly

by death.,

| OmamentalP!antsi .

Daphne (Berries)
Fatal Afew herriescankill 2 chﬂd

Wisteria (Seeds, pods)
Mild to severe digestive upset. Many chnldren.__

are poisoned by this plant.



Dmamcntal Plants (cont‘d)

Golden chain (Beanike capsules in which seeds

. aresuspended)
< Severe poisoning, Excitement, staggering, con-
- vulsions, and coma, May be fatal.
—Laurel, Rhododendron, Azalea (Al parts)
- Fatal. Produces nausea and vomiting, depres-
" sion, difficult breathing, prostration, and coma.
-~ Jessamine (Berries)
Fatal, Digestive disturbance and nervous symp-
toms,
Lantana camera—rted sage ((Green berries)
"~ Fatal. Affects lungs, kidneys, heart and nervous
 system, Grows in the southen U.S, and in mod-
erate climates. |
Yew (Berries, foliage)
Fa:al. Foliage more toxic then berries. Death 15
- usually sudden without warning symtoms.

Frees and Sarubs |
Wild and cultivated cherries ( Twigs, foiage)
- Fatal, Contains a compound that releases cya-
“ nide when eaten, Gaspirg, excitement, and
prostration are common symptoms that often
. appear within minutes,
Qaks {Foliage, acorns) |
Aftects kidneys gradually. Symptoms appear
only after several days or weeks. Takes a large

ERIC .
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amount for poxsomng Children should not be
allowed to chew on acorns.

Elderberry (Shoots, leaves,batk)
Children have been poisoned by using ~eces of
the pithy stems for blowguns. Nausea and di-
gestive upset.

Black Jocust (Bark, sprouts, foliage)

Children have suffered nausea, weakness, ‘and

. Qepression after chewing thebark andseeds.

Wooded Area Plants

Jacx-inethe-pulpit (Al parts, especiallyroots) -
Like diffenbachia, contains small needle-ike
erystals of calcium oxalate that cause intense
irtitation and burning of the mouth and tongae.

Moonseed (Berries)
Blue, purple color, resembling wild grapes. Con-
tains a single seed, (True wﬂd grapes contain-
several small seeds. ) May be fatal,

May apple (Apple, foliage, roots)
Contains at least sixteen active toxic prmc1ples
primarily in the roots. Children often eat the
apple with 10 11 effects, but several apples may
cause diarrhea.

Swamp or Moist Area Plants
Water hemlock (All parts) -
Irritant juices may severely injure the diges-

fivesystem,
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Swamp or Moist Area Plants (cont'd) |
. Nightshade (AT parts, especially te unripe bery)

" Fatal, Intense digestive disturbances and nerv-

ous symptoms.
" Poison hemlock (All parts)
Fatal, Resembles a large wild carrot,
Jimson weed-—thorn apple (Al parts)

 Abrormal thir, distorted sigh, delirium, in-
. cohererice, and coma, Common cause of poison-

~ ing Has proved fatal.

Reference: Human Poisoning from Native and.
Cultivated Plants, James W. Hardin and Jay M.
Arena, Duke University Press, Durham, North Caro-
lina, 1977, The 194-page book contains photographs,
black/white and color, and illustrations. Scientiic
and common names at given along with description,
occurrence, poisoning, and guide to the physician.




Laseps

Science teachers should be aware of the inherent
dangers whicl accompany the opezation of fasers.
Their use in demonstrations or in research activities
must be preceded by orientation to the potential haz-
ards, The knowledge that a hazard exists should be
combined with prudent working practiczs, To assist
you i a safety program, the following safety precau-
tions are recommended to minimize the risk of injury
tostudents and other observers.

Eye Hazards

Perhaps the greatest danger is accidently focusing
the laser beara on the eye. Even low power beams
may burn the retinal area, producing a blind spot, If
the retinal -area irradiated is the macula, its fovea

(area of extremely fine vision) or the optic nerve, -

then severe permanent visual damage may result,
Skin Hazards |

The effects here are basically those of bums.
Lighter skin with little melanin pigment is affected to
a lesser degree, whereas skin with high melanin con-
tent—overall or in spots, such as moles—may be
burnedseverely,

Q
. ERIC

The following is a list of precautions when using
lasers,
1. Check with your local school district-to see if
the use of lasers is approved for secondary
school use.

2. Avoid direct viewing of the laser beam regard
less of any power output, even wien protective
goggles are used, Airn the beam indirectly and
isolate the operator completely from the bead
of the laser, whenever possible.

3, Protect everyone against réflective beams by
using non-teflective, fire-resistant surfaczs as

- a background for the direct beam. Viewing a

: reflective should also be avoided. Coat or paint
the firing area to absorb scattered and reflec
:ve radiation. Remove all reflective objects
from the anticipated beam path. All optical

-~ compenents should be rigidly fixed with re-

 specttotheir position relative tothe laser,

4 Keep the working area well lighted at all times
when the laser system is in use. This will tend"
0 keep the pupil of the eye relatively con-
stricted and reduces the light impinging on the

87
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- retina accidently. -
S, Prepare and test demons..ations without ot-
ers present. The possibility of an unexpectea
" reflection should always be considered.

6.Do not use high-powered laser systems. The

- maximum power output must be stated on the
" laser. Rarely does school demonstration se-

quire a power over 0.5 milliwatt for a Helium-
- Neonlaser |

7. Block the iJeam when it is not needed. Adda

shutter or cap which can be operated to allow
the beam to radiate ONLY when necessary

. for measurements or observations.

8. Affix expanding lens rigid! to the laser. When
the Jaser is used to iflumirate large surfaces,
. such as in the viewing of holograms, beam -
panding lenses should be ngtdly afﬁxed to the
Jaser.,

9 The laser shouldbeequpped with a key switch |

in the primary power circuit, rather than the

more commonly used toggle-type switch. Key

switches are available from electronic-supply
stores for a relatively small charge.

10. Do not leave an operable laser accessible and
unattended! ]

11, The optical power used should be reduced to

the minimum necessary to accomplish the
classroom objective. Neutral density filters or
colored plastic can be useq effectively to reduce
radiated optical power.

12. Isolate all laser operations as far & pmcncal
to reduce the rumber of pessons who come in
contact with the laser beam.

13. Provide and use demgnated wavelength protec.
tive eye devices. Eye protection with shatter-
resistant goggles is essential for some types of
laser systems—no one type of goggles offers
protection for all wavelengths. Do not operate

unless the proper goggles are available and are

used.

14 Insure}:rotectlon against efectrical shock from

both high and low voltage equipment, by avoid-
ing accidental activation of stored charge.

15. Instru. 11 students about the dang.cous fea-

§

tures a.. . safe use of the laser system,



-~ The properies of radioactive materials are such
that they have numerous applications in scientific
research, medicine, and industry. It is anticipated
that these applications wil| not only continue, but in-
crease dramatically in number and in kind. The sci-
ence program of some schools may wish to provide
students with an opportunity to investigate radiologi-
cal theory, use limited quantities of radioactive ma-

terials, and to develop techniques and skills in han-

dling such materials safely.

 The use of radioactive isotopes is regulated by the
Federal Government and by laws and regulations of
the states. Teachers or other prospective users of

radioactive isctopes should obtain the respective state

publication “Radiation Control Regulations” and
should be aware that some school districts prohibit
their use. Teachers considering using radioactive ma-
terials should be fully aware of all the potential haz-
ards involved and the Timits on the use of suc. mate-
rials with minors, students under the age of eigh:zen.
It is expected that teachers will confine their use
of radioactive materials to quantities of such low haz-
ard potential as may be obtained. Use of such small

Radioaciive Materials

quantities of radioactive materials i automatically
grantec by the Federal Government and 1§ referred o
asa “gencral license.”

Quantities of radioactive materials are available
which generally conform to the restrictions of the .
seneral license. Example of maximum unit quantities
are; Carbon-14, uc (microcuries); Phosphorus-32,
10 uc; Todine-131, 10 uc. Under a general license, @
User may possess at any time no more than ten such
unit quantities of material. For example, a user may
possess at one time 500 uc of Carbon-14 in ten sepa-
rate sourc’s, or 450 uc of Carbon-14 (in nine units)
and ten uc of Iodine-131, Users may possess fraction-
al scheduled quantities of as many isotopes as needed
to the extent that the total of all quantities does not
exceed ter scheduled quantities. The degree oﬁdecay

of each sample may be considered whea totaling the
quantities in possession. Individual teachers should
coordinate their ~irchase through their departments
and school principal so that the school as 2 unit does
not exceed these quantities. Although these quant
ties of material may be purchased without need for
a specific license, the user is not exempt from adher-

je e %



'mg to‘he regulanons pertaining 1o their se

" The nature of radioactivity is such that even
though very smal potential hazard quantities are
uséd, carefully planned and executed safety precau-
tions must be accommplis 2d. Each teacher who re-
ceives radioactive materials must assume tc-ponsi-
bilic for supervising their usc and/or safe storag,
bservmg the foIlowmg safety practices. |

1. Records, The importance of keepmg complete
permanezt records of all events associated with
radioactive materials cannot be overempha-
sized, Such recordkeeping will serve as exem-
plary procedures for instructing stucents as
well as provide significant permanent informa-
tion. A bound notebook may serve as a log-

“book in which is recorded the following kinds
of information:

2. Kinds and amounts of radioactive matertals
possessed, the date of receipt, the use made
of them, the name of the user, and the meth--
od and date of their disposai >

b. Class rosters—when students actively par-
ticipate in investigations relating to fonizing
radiation. These records should clearly indi-
cate the presence or absence of the student
on a given day, and, if present, the amount
“of exposure to radiation.

3

¢. Details of unusual incidents which may oc-
cur,suchasaspill.
d. Monitoring records.

2. Moitoring, The laboratory equipment should

be monitazed to ascertain the absence of con-
tamination. This should be done before and
after each experiment and at segular intervels,
Records of the laboratory monitoring should -
be maintained in the logbook. Clothing-and
hands of the personnel should be incluced in
the momto"mg Dosimeters or flm badges
should be used to establish the extent of ex-
posure of personnel, and the data obtained
entered in the logbook.

3. Signs, On days when radioactive isotopes will

be used, a iarge poster or sign containir J the
radiation symbol should occupy a prominent
position where each student will see it upon
entering the classroom. The symbol should be
covered or temoved when students will not be
exposed to ragiation. This will aid in keeping

students alert to potential danger. Al of the

students in the school should be informed of
the significance of the radiation symbol, Visi-
tors must not be allowed in the laboratory ex-
cept by special arrangements.

" Coatrols, All radioactive materials should be



kept under lock and Xey whea the fespo'nsibl'e |

individual is not in the laboratory. Students
should never be allowed to remain unsuper-
vised: in the laboratory with radicactive ma-
terials, not even radioactive waste solutions.

5. Labeling, All containers of radioactive matert-
 als should be clearly labeled, The label should
contain the date of assay and the kind and
quantity of radioactive material, anv should
carry the standard yellow and magenta radio-
activity symbol, Adhesive-backed labels with
the proper legend and color are available com-
mercially. Glassware and equipment which
retairls a relatively high activity should be la-

- beled and segregated from general use. All ap--

~ paratus, once it has been used with radioactive
materials, is often retained for that exclusive
- -use, Clearly label the cages/containers of all
expenmental animals/plants.

6 Storage. Radioactive sources, whether exempt
or not, shall be stored when not in use in a

suitable location with means to prevent unau-
thorized use. Adequate stielding should be

provided. A responsible persca should be des-
ignated as source custodian. This individual
should keep a continuous record of each

source, its location, its original assay with date,

user, and final disposition. Containers of radio-
active solutions should be kept closed except
when in actual use.

7. Protective Equipment, Preventing contamna-

.ion is easier than dzcontaminating furniture
and equipment. Avoid spills L v clamping con-
tainers or keeping them: in secondary contain-
ers such as a beaker or'a hole driiled in 2 block
of wood which is not easily upset. Confine
spills by working in trays lined with absorbent
material having water-repellent backing. Dis-
posable diapers, diaper paper, or similar set-up
may protect the working surface from con-

~{amination, Always use-a forceps or tongs to-

handle radioactive materials—never pipette
by mouth. If inhalation 0f vapor or powders is
possible, use the fume hood o1 gloved box.,

8. Protective Clothing, Skin an" personal cloth

ing may be protected fiom ccatamination by
we.ring gloves or plastic disposable gloves and
Iaboratory aprons or Coats. Ingestion of . adio-
active materials is the.greatest danger ivolved
in handling generally licerised materials.

9. Personal Safes: rds. Never eat, driuk, smoke

chew gum, Or Use cosmetics in a room where
radioactive materials are being used. Washing

hands with soft brush, soap, and water must be

|



- standard procc:iurc following the handling of |

radicactive material eve~ though gloves &
wom. \

10. Maintain Good Housekeeping, Remove un-
necessary equipment from a working area
where it might become contaminated. Give im-
mediate attention o cleaning up any conta -
nation.

11, New Procedares. Try out all new procedures
with “dry rans” not involving the use of radio-
actxvc material,

12, Dispasal of Radiocctive Waste, Collect and'
label all radioactive  <te. A speciaily labeled
can lined with a waterp: ~ { disposal sack, such

“asa“step-on” garbage can, should be provided
for disposal of radioactive waste. Personal re-
sponsiblity for disposal should be assumed by
the teacher. Soluble materials obtained under
a general license can usually be drscharged
into the sanitary sewer if diluted with large

 quarities of water, Similar quantities of solid..

materials (.acluding animal carcasses, organs,
and plants) should be incinerated by special
arrangements.

13, Decontamir:ation Procedure, The problem of
decontaminating a particular surface will vary
with the amount and kind of contamination.

The following procedures should be sufficient
for any spill that occurs. When several steps
are lsted, monitor after the firt step and if the
contamination is not removed, continue or ze-
peat the decontamination process. The maxi-

" mum radiation level of 2 decontaminated area

is generally considered to be double back-
ground when nionitored with 2 thinwindowed
G:M. probe less than an inch from the suriace -
and there is no removable contamination as
indicated by a wipe test.

a. Skinspot Contarsination. Use a soft brugh
with soap and water, Repeat if necessary,
but do not continue to the exient of damag-

. Ing the skin.

b. Clothing. Wash with detergent and hot wa-
ter. o .

¢. Rubber, Wash first with suds and hot water,
then rinse in dilute nitric acid; follow with
scouring powder and rinse.

d. Glassware, Wash with deterzent and hot
water, then with a chromic ac1d cleaning so-
lution if necessary.

¢. Metal, Wash with detergent and hot water
If necessary, wish in dilute HNO: or ten
percent sodiuna citrate solution. R

f, Linoleum, Wash with detergent aid hot

") '-q“ : I




~ water, Wash with kirosene, or ammonium
- citraie solution if required. |
g. Ceramic Tile, Wash with detergent and hot
water, then with mineral acid, trisodium
phosphate or ammonium citrate.
h, Painted Surfaces. Wash with detergent and

hot water, Wash with ten' percent HCj if con-

~ tamination remains,

1. Concrete. Wash with detergent and hot Wa-
ter. Wash with thirty-two nercent HCl if
" necessary.

j. Wood. Wash with detergent and hot water,

- Plane surface if contaminant 1s 2 long-lived

'Isotope.

k. Laboratory Taps and Drains. Flush with
large volume of water. Scour with scouring
powder or Tust remover.

14. A source usad to produce radlauon ﬁeld should

. be sealed in a suitable container or prepared in

2 form provid'ng equivalent protection from
rechanical disruption.

15,1 possibie, the radioective material in the

source should be of low toxicity and in such a
. form as to minimize dispersion and ingestion
" in case the container should be broken, The
. quantity of radioactive substances necessary

foraspecxﬁc pUrpose shouldbechosenassmall -

,EC

as possible.
16, Sealed sources or appropriate containers
* should be regularly checked for contamination
or leakage.

17, Sources should be handled in a way thatthe

-~ radiation dose to the student is reduced to a
minimuma by cuch methods as shielding, dis-
tance, 2nd limiteg working time.

18. Source should not be touched by hands.. Ap-
propriate tools should be used; for instance,
long handled '1ghtwe1ght forceps, with 2 ﬁrm

48]
19, For beta rars, the protmnon of eyes, face, and
body can be provided by shielding with trans-

parent plates of moderate thickness. Shielding
should be as near to the source s ossible,

20. The place of storage should be adequately
shislded and chosen so as to minimize risk
from fire. Records which are kept of all radio-
active substances stored should coggain clear
information on the,type of source, activity, and
time of removal and returr as well as the name
of the serson responsible for the source during
its absence from storage.

21. Containers shoulé open easly.

22, When transporting a radioactive source in the
as, .
Q}U ? ' : 93



room, use only the smallest amount necessary.
Transportation should be done in shielded and
 closed containers constructed to prevent acci-

" dental releaseof the source material in case of
spill,

2.No one with 2n open skin below the wrist (pro-
tected by a bandage or not) should work with
radioactive isotopes.

24, Students should wear 1ab ceats when working
with all sources. Rubber gloves also should be
worn when working with unscaled sources.

Wi hgloves before taking them off.
25, The working area shouid have a linoleum floor

- ‘and working sarface covered with non-absorb-

ent material with disposai covers.
26, When working with gamma radiation, the
working surface must be able to support the

- weight of the necessary shielding.

27. All places and equipment that have been i
contact with radioactive materials should be
systematically monitored. .

2% When working with unsealed sovrces, the
hands, clothing, and partlcularly shbes should
be monitored. |

29. Hands should be'washed thoroughly bﬂfore

 leavirg the controlled area. -

. \

References: ¢ -
“Radiation Proteation in Education:: Institutions,”

 Reports No. 32 and 35, National Council on Radia-

tion Protection and Measurements, P.0. Bux 4867,

Washington, D.C. 20008.

How 10 Handle Radioisotopes Safely, Nationz! Sct-
ence Teachers Association, 1742 Connecticue Ave-

" e, MW, Washmgton DC. 20009;19/1
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A few states have enacted statutes defiuing the
types of rockets that can be fired, wheré this may be

done, and in what manner. Some cf these-statutes -+
define the design, constriction, and weight of the
rocket as well as the type and amount of-propellant
materials, If the scieace teacher should decide to of- .

fer a program of mede] rocketry, it is highly recom-
mended that the laws of the state be observed very
‘carefuly, In the event that the state has no statute

relaing to model rockets, it 1 suggested that the” -
science teacher obtain a copy of the Connecticut law

and use it as a minimunt safety standard.

Th Federal Aviation Agency has also established
regulations roncemmg the launching of model rock-
ets. These regulatidns s*pulate that model rockets
st be’operated in a manner that does not create 2
hazard to persons, propety, or other aircrat,

The foilowing safety recommendations for roc* i

are adapted from the Cakiand Countv Michi an
“Smence Safety Series.” z
1. The gross weight of the rocket, mclud1 g the
engine, stiould not exceed 16 ounces (453
A

Model Rodsery

2. No more than 4 ounces (113 grams) of pro-
pellant materials should be contained in the
engine at time of launch.

3. The rocket should-be constructed 5o as to be

 capable of repeated flights and should contain

. means for retarding descent to the ground $0
that it will fiot be substanially damaged.

4, The rocket flight should not create a hazatd to
persons and property outhe ground. .

5. The rocket should be const ructed without sub-
stantial metatparts, " . -

6. The design and construction should include
attached surfaces which will proxide aerody-

» namic stabilizingnd restoring forces neces-
sary to maintain a substantially true and pe-
ictable fightpath.

7. The rocket skould not coatain any type of ex:

plosive or pyrotechnic warhead. -
8, The enziue should be commercially manufac-
tured 50 that all of its chemical ingredients of
a combustible nature are pre- leCd and ready

for use.

. 9. The force or moth power should be created
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. by a rearward discharge of gas generated by

-the combustion,or other operation of the ma-
* terials contained solely within the device.
10, If the engine s constructed with the use of
" metal, it should be equipped with a safety re-
‘lease in the-event of a rupture of the engine
casing.

.. 11. The engine must be so designed and con-

- structed as to°oe mcapable of spontaneous ig-

 pition or combustioa; n ar, water, nder rES-
sure, 2s a result of motion or jarring, when
subjected to a temperature of 170 degrees
Fahrenheis, or in gltcerine.

12. The launch <ct. -hould contain at least 5,000
square yards, be generally rectargular in shape
with no side less than 50 feetinlength.

13. Flight areas should not contain or be located
adjacent to: a high'voltage nower line, major
highways, multistory buildings, or other ob-
tacles,

f .

4

14, At time of launch a device should be used that
will restrict the horizontal motion of the rocket
until sufficient flight velocity has been attained
for a reasonably safe predictable flight.

15. The launching or igniting of the rocket shouid
be cenducted by remote electrical means fully
under the control of the pe-son launching the
rocket.

6. The launching angle should he between 60
degrees to 90 degrees from horizontal,

17, The tzacher should inspect each rocket priors
tofight and supervise all launchings, :

18. Al persons-in the area of the launch should be
warned that a launching is immizent, .

19. At time of launch the wind speed should be
less than 20 mpH and the visibility should be'
greater than 2,000 feet.

20. Students should not be allowed to tamper W1th

Oue engine.
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Carcinogens

Occupational Safety

ed its industry stand-
tances that cause can-
y these compounds on
hst was widely circu-
tes and teachers were
1y of the carcinogens

> purchased, used, or

2.

NA)

roaniline) (MOCA)'
-(CMME) .

nd 1ts salts)

CME) |

A)

3 8 aoenmes

Be aware that many of these subs*ance» are known |
by a variety of names. A list.of the carcinogens and
their synonyms was published in the September 1976
Journal of College Science Teaching. Reprints of the
list are available from your local chapter of the Ame-
ican Lung Association (or write, American. Lung
Association, 1740 Broadway, New York, N.Y.
10019).. "

If any of the substances listed above are on hand'
in the school, the teacher should 1mmed1atcly contact-
the department chairperson, principal, and district
safety officer ‘to immediately take steps for the re-
moval of these chemicals. If a district safety officer is
not available to advise steps to be taken for the re-
moval of these chemicals, it is recommended that one .

of the area or regional offices of OSHA, NIOSH, or
FEPA be contacted to determine where the cancer

causing substances may be taken for proper disposal.

Most populated areas in the United States have loca-
tions where hazardous chemicals may be disposed of
by personnel in charge. Local chemical supply houses
usually kaow the location and agency charged with
that responsibility in the event that contact cannot
be made-with a representatlve of one of the above
) 99
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A course -cmperativel}x\cleveloped by the Counctl
of State Science Supervisors and the National Ingtr
tute for Occupational Safety and Health 15 available
-to all secondary science teachers, This course is de-
‘signed to involve the participants with some of the
legal concerns as well as instructional procedures for
\developmg an individual science teacher safety pro-
gram,

 Handling glassware, chemicals, and many of the
nstruments found in today's modern school science

[aboratories enables the training leaders and teachers

1o discuss many techniques not presented in the
course manual. A laboratory safety checklist, the use
of safetv equipment, and reporting incidents are fun-
damental to this safety program. Many school inven-

torics indicate the storage area contains several un-

]

wanted and unusable chemical reagents and equip-
ment, The how and where to dispose of these mater
als is a very valuable service for each science teacher.
The course requires 2 minimum of sixteen hours
and is available through the state scienze supervisor
or other personnel in the state department of educa-
tion. Many states provide each participant who com-
pletes the course with one unit of continuing educa-
tion credit or credit toward renewing the teacher cer-
iicate. CS3 and NIOSH wil give & certileate of
completion suitable for framing and dlsplaymg inthe
laboratory. . |
For further information, write to your state depart-
ment of education or the Council of State Science
Supervisors, ¢/o Mr, Franklin D. Kizer, P.0. Box 6Q,
Richmond, Virginia 23216, .
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RECOMMENDED

(check one)

QGeneral

(chuck one)
School Jurisdictional Recordable
-8 STANDARD STUDENT ACCIDENT REPORT ot
. | Non-Schaol Jurhdl;tlonal ! Reportable Only [
School District:
. .| Gity, State:
1. Name l 2, Address
3. School 4Sex . Male ]| 5 Age |6 Grade/Special Program
' . Female O '
7, Time Accident Occurred - e | AM 0
Date: Day of Week:. Exact Time: PMO
8, Nature of Injury
9, Part of Body Injured
E 10. Degres of Injury (check one)
€ Death 0 Permanent Temporary (losttime) [ Non-Disabling (o lost time) [
11, Days Lost : |
From School: From-Activities Other Than School: Total:
- 32, Cause of Injury |
13, Accident Jurisdiction (check ore | | ,, v
School:  Grounds [J Building (J ToandFrom []  Other Activities Not on School Properly 0
Non-School:  Home [0 Other O | |
14, Location of Accident (be specific) 15. Activity of Person (be specif)
16, Status of Activity 17. Supervision (f yos, give title & name of supervisor)
*Yes [
No [




18. Agehcy Involved 19, Unsafe Act o
| %
g 20. Unsafe Mochanical/Physical Condition 21, Unsafe Personal Factor
: )
<
22. Corrective Action Taken or Recommendgg
23, Property Damage
~ School § - Non-Schoo! $ Total $
24, Description (Give aword plcture of the accident, explaining who, what, when, why and how) - ‘/‘”"
E
e |
PR |
3
o | 25.Date of Repor 26. Report Prapared by (sgnature & it
2 " ) : A '
5 21. Principal's Signatue - .
u , . \

This form is recommended for securing data for accident prevention and safety educétuon Schoo! districts may rebroduce this
form adding space for optional data. Reference: Student Accident Reporting Gwdebook National Safety Council, 425 . Michi-

gan Avenus, Chicago, linois 60611, 1366. 34 pages.

IText Providad by ERIC.

_EKC o | 'J/r v 101




 Student Safety Contract

[will:
| ¢ Follow all instructions given by the teache
\ * Protect eyes, face, hands, and body whu.g\con
== ducting class activities

o Carry out good housekeeping practices

* Know the location of first aid and fire fighting
equipment

* Conduct myself in a responsible manner at a11
times in a laboratory situation.

I, ' _ have
read and agree to abide by the safety regulatlom as
set forth above and also any additional printea 10- -
structions provided bythe teacher and/or district. I
further agree to follow all other written and verbal
instructions given in class.

Date__

Signature.

, |
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